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Now, Doctor, from your point view, just what 
canning? 


Well, canning something more than just 
another method food preservation; one the 
important means whereby many foods essential for 
proper nutrition are made readily available 
Canadians all localities during all seasons the 


year. (1) 


American Can Company, Hamilton, Ontario; 


American Can Company Ltd., Vancouver, B.C. 


(1) 1939. Canned Food Reference Handbook, American 

Can Company, Hamilton, Ont. 

1938. Commercial Fruit and Vegetable Products, 
Second Edition, Cruess, McGraw-Hill, 
New York. 

1937. Appertizing the Art Canning; Its 
History and Development, Bitting, 
Trade Pressroom, San Francisco. 

1936. Complete Course Canning, Sixth Edition, 


Press “The Canning Trade,” Baltimore. 
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Department and Public 


Winnipeg, Manitoba, 
May 31, 1942. 


The Executive Officers the Department Health and 
Public Welfare for the Province Manitoba are most appre- 
ciative this opportunity bringing together one publi- 
cation, through the courtesy the Canadian Public Health 
Association, the story the twin epidemics poliomyelitis 
and encephalitis, which took place here last summer. are 
hopeful that the information contained the pages which 
follow will prove interest the readers the Canadian 
Public Health Journal well real value the health 
officials generally. 

this occasion and behalf the Manitoba Government 
well the unfortunates who contracted one these 
diseases wish express our gratitude for the generous 
assistance and advice given the many interested 
visitors the Province during the course the epidemics. 
are also deeply grateful for the splendid co-operation given, 
and the keen interest displayed, the whole the medical 
profession the Province Manitoba our mutual effort 
limit far possible the ravages caused these two 
diseases. 

addition would especially like express our appre- 
ciation the contributors papers who have made this 
symposium poliomyelitis and encephalitis Manitoba, 1941, 


possible. 


Minister Health and Public Welfare. 
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Symposium 
Poliomyelitis and Encephalitis, Manitoba 1941 
INTRODUCTION 


JACKSON, M.D., D.P.H. 
Deputy Minister Health and Puolic Welfare for the Province Manitoba 


combined epidemics the two virus diseases, poliomyelitis and 

encephalitis, about which comparatively little known—certainly 
from the standpoint epidemiology, which occurred Manitoba during 
the summer and fall 1941 was unique experience for Provincial Health 
Department. During the early part July became apparent the 
personnel the Department Health and Public Welfare, particularly 
those the epidemiological field, that probably were for epidemic 
poliomyelitis. view this was thought desirable some planning 
before became engulfed with details. 

July 15th the Department called conference those individuals 
Greater Winnipeg who might expected have some connection with 
the control the disease the treatment individual cases. The Advisory 
Committee, called together, consisted the following: 


Dr. Dugald McIntyre, Medical Superintendent, Municipal Hospitals, 
Winnipeg. 

Dr. Bruce Chown, Medical Superintendent, Children’s Hospital, Winnipeg. 

Dr. Day, Specialist Diseases Children; associated with the 
Winnipeg Health Department. 

Dr. Morley Lougheed, D.P.H., Chief Medical Officer Health, 
Winnipeg. 

Dr. Wood, D.P.H., Assistant Chief Medical Officer Health, 
Winnipeg. 

Dr. Cadham, Provincial Bacteriologist. 

Dr. Maxwell Bowman, D.P.H., Provincial Epidemiologist. 

Dr. Donovan, D.P.H., Medical Director, Division Disease Pre- 
vention, Manitoba Department Health and Public Welfare. 

Dr. Jackson, D.P.H., Deputy Minister Health and Public 
Welfare, Manitoba (Chairman). 


Later, the following members were added the Committee: 


Dr. Hossack, St. Rochs’ Hospital, St. Boniface. 

Flight-Lieutenant Cleghorn, M.D., D.P.H., Hygiene Officer, 
Number Air Training Command, Royal Canadian Air Force. 

Major Elliott, M.D., D.P.H., Hygiene Officer, Military District 
Number 10, Winnipeg, Manitoba. 
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Dr. Paul L’Heureux, D.P.H., Medical Director, St. Boniface Health Unit. 

Dr. Campbell, Acting Medical Director, St. James-St. Vital Health 
Unit. 

Dr. Adamson, Professor Medicine, University Manitoba. 

Officials the Department presented the situation, saw it, the 
members the Advisory Committee and requested that this committee 
consider itself permanent organization for the duration the epidemic 
meet weekly, occasion demanded. 

Following the organization the committee the question hospitaliza- 
tion for acute cases poliomyelitis was canvassed and was thought there 
would ample hospital accommodation for acute cases ordinary epi- 
demic. The hospitalization requirements for the treatment those with 
paralysis were discussed, and Doctor Bruce Chown, Medical Superintendent 
the Children’s Hospital, stated would responsible for seeing that 
sufficient accommodation was made available for this particular phase the 
work. was decided send circular letter all the doctors the province 
informing them the probable epidemic; suggesting that tonsillectomies 
discouraged until the epidemic was over; and giving instructions the 
disinfection stools and urine patients. 

During the interval between the first and second meeting the committee 
became very evident that Manitoba was headed for epidemic, which 
proved larger than any preceding one the province. 

the second meeting the committee was decided that should 
endeavour hospitalize many cases possible order that accurate 
diagnosis could made and appropriate treatment instituted the earliest 
possible moment. this meeting was decided that there should some 
control over newspaper publicity, and was arranged that all press releases 
should made from the office the Deputy Minister. Further, was 
thought desirable that there should some advertising the local weekly 
newspapers, advising parents seek medical advice for any illness which 
might occur amongst their children. All local newspapers the province 
were given uniform advertisement. This, believe, was very distinct 
advantage because all physicians noted that there was large increase 
the number children brought them for examination and the ratio 
children examined those found with poliomyelitis ranged high thirty 
one. Our records indicate that very high percentage cases Greater 
Winnipeg, probably per cent, received hospital care and the same applied 
many rural areas, but course lesser degree. 

was also decided the Advisory Committee that would great 
advantage have all cases poliomyelitis given muscle test soon the 
acute stage was over; this performed members the staff the 
Children’s Hospital who were familiar with the particular technique involved. 
was particularly interesting note that per cent the total cases 
reported the province received this muscle test, and, could expected, 
the highest percentage was Winnipeg, where per cent all cases reported 
received the test. are the opinion that this procedure went long way 
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towards giving exact information the number reported cases who 
would require after-care for paralysis. 

order that every avenue information might available us, the 
Minister, the Honourable James McLenaghen, K.C., sent invitation 
Doctor Don Gudakunst, Medical Director the National Foundation 
for Infantile Paralysis, Inc., New York, come Winnipeg for few days 
and advise respect what should done, looking towards more effectual 
control the disease well better care its after effects. 

the third meeting the committee, held the July, had 
the pleasure Doctor Gudakunst’s company, had arrived that morning. 
general discussion the whole situation took place the meeting order 
that Doctor Gudakunst might oriented just what had transpired date. 
was decided that would visit the various hospitals and have look 
the cases which had been hospitalized, and see for himself exactly what the 
picture was. 

Doctor Bowman, Epidemiologist, reported this time that cases 
encephalitis unknown variety were being reported the Department, 
particularly from some the municipalities Southern Manitoba. When 
this information came light was thought that probably some the cases 
then hospital Winnipeg, which had been diagnosed poliomyelitis, 
might encephalitis. Doctor Gudakunst, his visit the hospitals, 
confirmed this supposition and found that several cases which had been sent 
poliomyelitis were unquestionably encephalitis. 

view this fact, well the probability that were now for 
twin epidemic, the Department decided engage Consultant, 
University Manitoba, provided his services were available. Fortunately, 
the School Medicine was not session and Doctor Adamson consented 
act our Consultant and take care all differential diagnosis within 
Greater Winnipeg. When this arrangement was completed, was further 
decided that Doctor Maxwell Bowman, D.P.H., our Epidemiologist, should 
attempt visit all points the province and assist the physicians the 
differential diagnosis all the cases they might have. 

are indebted the Faculty Medicine for permission employ 
Doctor Adamson; well the Research Committee the Faculty 
Medicine for granting permission Doctor Adamson utilize the services 
Sara Dubo, M.D., B.Sc. (Med.), who that time was working 
research fellowship. Doctors Adamson and Dubo made excellent 
team they had worked together previous occasions. The results their 
activities during the epidemics will found the papers prepared them 
reference poliomyelitis and encephalitis. 

During the course the epidemics had many visitors who wished 
come and observe what was going on. are indebted many these for 
their assistance and advice, and would particularly mention the following: 


Surgeon-General Leake, United States Public Health Service, 
Washington, D.C. 
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Doctor John Paul and Doctor Hill, both Yale University School 
Medicine, New Haven, Connecticut. (Doctor Hill now acting State 
Health Commissioner for North Dakota.) 

Doctor Cameron, D.P.H., and Doctor Gibbons, D.P.H., 
the Laboratory Hygiene, Department Pensions and National Health, 
Ottawa, Canada. 

Doctor Hardman, D.P.H., Epidemiologist, and Doctor Hawke, 
Neurologist, the Department Health, Province Ontario. 

Sister Elizabeth Kenny and her niece, Miss Mary Stewart Kenny, 
Australia. 

Doctor Carl Buck, Dr.P.H., Field Director, and his associate, Doctor 
Horning, the American Public Health Association, who were Manitoba 
during the time the epidemic. Doctor Horning had had very considerable 
amount previous experience poliomyelitis epidemics the Eastern States 
and his advice was great value the committee their deliberations. 


are greatly indebted the National Foundation for Infantile Paraly- 
sis, Inc., New York, not only for permitting Doctor Gudakunst visit us, 
but also for much material help the way literature and other assistance, 
well lending orthopaedic nurse the person Miss Florence 
Thompson, R.N. 

The symposium, which follows, has been divided into three parts: 


Part The epidemiology poliomyelitis and encephalitis. 
Part II: The diagnosis, pathology and treatment poliomyelitis. 


Part III: The diagnosis, pathology and treatment equine encephalitis, 
with special paper this disease infants. 
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PART 


Some Epidemiological Features Poliomyelitis 
and Encephalitis, Manitoba, 1941 


DONOVAN, M.D., C.M., D.P.H. 
Medical Director Health, Department Health and Public Welfare 
AND 
MAXWELL BOWMAN, M.D., 
Acting Director, Division Preventive Medical Services, 
Department Health and Public Welfare 


POLIOMYELITIS 


ubiquity this disease was again manifested during 1941 when 
appeared Manitoba epidemic proportions. 

Poliomyelitis this province has been reported since 1928, shown 
table The outbreak 1941 differed very little from those previous 
years but interest mainly because there appeared concurrently more 
than 500 cases epidemic encephalitis and also because considerable attention 
was given different treatment technique for those patients showing muscle 
involvement following the poliomyelitis. This treatment discussed 
other articles this issue Dr. Deacon and Mrs. Ross. 


TABLE 
POLIOMYELITIS, MANITOBA, 1928-1941 
Year Cases Deaths Year Cases Deaths 
1928 434 1935 
1929 1936 539 
1930 1937 261 
1931 1938 159 
1934 1941 966 


Morbidity 


usual this province, cases poliomyelitis reported include both 
those with paralysis and those without any discoverable muscle involvement. 
not possible state, even this date, seven months after the peak 
outbreak, the full number persons who did have the disease. Cases 
previously unrecorded are continually being discovered with muscle involve- 
ment and with history some minor illness during the summer 1941. 

There are now record 966 cases considered definite poliomyelitis 
and addition this between three and four hundred reported suspects 
but whom definite diagnosis was never made. Innumerable children 
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suffered from transitory and ill-defined indisposition which may may not 
have been due infection with the virus this disease but they represent 
the so-called sub-clinical cases. The likelihood that these sub-clinical 
infections occur appears borne out from information obtained 
various investigators that poliomyelitis virus has been isolated from the 
stools both sick and well contacts. 


Muscle Involvement 


Residual paralysis muscle weakness following poliomyelitis 
sponsible largely for the importance this disease. 

Dr. Jackson and Dr. this issue have outlined the steps which 
were taken provide for the examination all cases determine the presence 
any muscle weakness. 

Table indicates that over per cent all patients, excluding the 
deaths, were reported having some degree muscle involvement. The 
cases from the city Winnipeg show correspondingly higher figure, which 
feel accounted for the fact that approximately per cent them 
were given muscle test which detected many cases having slight moderate 
involvement that would otherwise have been missed. The early detection 
muscle involvement important for the proper after-care patients who 
have suffered from this disease. 

TABLE 


PERCENTAGE MUSCLE INVOLVEMENT 966 REPORTED CASES POLIOMYELITIS, 
MANITOBA 1941 


District Cases| Moderate Deaths Informa- given 
Involvement tion muscle test 
273 30% 60% 7.5% 2.5% 74% 
Suburbs. 186 37% 54% 5.8% 3.2% 70% 
Remainder 
Province 507 48% 38% 6.5% 10% 65% 40% 
966 41% 47% 6.8% 1.8% 34% 55% 
Distribution 


Cases poliomyelitis began appear regularly during the week ending 
June 24, 1941, and increased rapidly each week until the peak 196 cases 
was reached during the week ending August 12, 1941. the middle 
November new cases had ceased reported. This shown figure 
which presents the cases week onset. During the last large outbreak 
1936 the whole period during which the disease was evidence was between 
four and five weeks later the year, with the peak the week ending Sep- 
tember 28, 1936. 

Although there were two isolated cases, one April and one May 
Lakeview and Ericksdale municipalities respectively, cases appeared 
regularly first Winnipeg and suburbs during the third week June and 
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continued every day until July 8th before other districts were involved 
These cases these additional districts were also the Red River Valley 


north and south Winnipeg. July 17, 1941, approximately cases 
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ENCEPHALITIS AND POLIOMYELITIS, MANITOBA, 1941 
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had been reported from these areas before the disease appeared the more 
The distribution eventually became wide- 


westerly parts the province. 
spread, 121 municipalities and unorganized districts being involved out 


total 192. There was definitely greater concentration cases the 
whole Red River Valley and between Lake Winnipeg and Lake Manitoba 


than the municipalities farther west. (See figure II.) 
Winnipeg and suburban municipalities constitute the great urban centre 


Manitoba and the cases distributed that basis are shown table III. 


TABLE III 
POLIOMYELITIS AND ENCEPHALITIS, WINNIPEG, SUBURBS, AND REMAINDER MANITOBA, 


Encephalitis 


Poliomyelitis 
Population 
District 1941 Census Cases per Cases per 
Cases 100,000 pop. Cases 100,000 pop. 
217,994 273 125 108 
Suburbs 73,374 186 253 
Remainder Province....| 431,079 507 117 343 
722,447 966 113 509 


The corresponding figures for 1936, the year our last large outbreak, 


showed the incidence the disease much less Winnipeg and suburbs 
1941 the cases were largely 


than the remainder the province. 


1941 
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CASES IN NORTHERN MANITOBA 


MANITOBA 


SOUTHERN PORTION) 
POLIOMYELITIS 
WINNIPEG ~ 217.904 
REST OF 


TOTAL ~ 722.447 


ONTRRIO 


NOATH MINNESOTA 


MANITOBA, 1941 
DISTRIBUTION CASES 


centered districts where few cases were reported 1936. may 
interest note that that year the municipality Morton (1) reported 
cases equivalent per cent the population, while case has been reported 
1941 the intervening years from this municipality. 


Age and Sex 


The five-year age groups 5-9 and 10-14 had about equal number 
cases, the disease was most prevalent these groups, and together they 
contained more than one-half the reported cases. 

The 0-4 and the 15-19 groups also accounted for about equal number, 
158 and 167 respectively. One hundred and thirty cases were reported 
persons over years. Although one hundred and fifty-eight cases are 
contained the 0-4 group, only were under year age. Poliomyelitis 
this young age group believed relatively rare because the trans- 
mission passive immunity from mother child. Neutralization tests 
were done Aycock and Kramer (2) the blood sera urban mothers and 
their new-born infants. They found immunity present out 
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PROVINCE MANITOBA 
(SOUTHERN PORTION) 


ENCEPHALITIS 


{ 
POPULATION 
WINNIPEG ~ 217,994 
73,374 
REST OF — 

431,079 

> 


TOTAL 722,447 
{ . 


NU WSUS 


NORTH NA K OTA MINNESOTA 


III 


ENCEPHALITIS, 1941 
CASES 


infants and out mothers with complete correspondence between 
mother and infant. Table shows age and sex distribution for both polio- 
myelitis and encephalitis and will discussed again. 

The proportion cases showing muscle involvement differed but little 
the various age groups although patients over years seemed affected 
less this regard than the younger children. 

Male cases exceeded the females about the usual proportion 
the total. The group cases under one year however showed females 
and males. 


Deaths 


The case fatality rate 1.8 from poliomyelitis during the 1941 epidemic 
was lower than for any previous year for which have records. possible 
that this rate may not truly represent the conditions view the fact that 
encephalitis was concurrent disease and that differential diagnosis was 
difficult. Even with the most lavish correction for possible error the figure 
would still less than that reported for either the last two epidemic years 
1928 and 1936. 
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TABLE 


ENCEPHALITIS AND POLIOMYELITIS, MANITOBA 1941 


CASES AND SEX AGE GROUPS 


Encephalitis Poliomyelitis 


Age Cases Deaths Cases Deaths 


yrs. 


ENCEPHALITIS 


Toward the first August, 1941, when the outbreak poliomyelitis 
was well under way, cases began appear with symptoms somewhat different 
from those usually associated with the acute stage that disease and for 
short time there was considerable uncertainty about the diagnosis. soon 
became evident, however, that were also having deal with some form 
encephalitis, probably either the St. Louis Western equine type. En- 
cephalitis was known exist that time Minnesota and North Dakota, 
with the possibility great increase cases consultant service, already 
described Dr. Jackson, was established and felt that diagnosis 
and reporting cases were reasonably accurate. Thirty-two cases originally 
diagnosed poliomyelitis were changed encephalitis and cases reported 
encephalitis were eventually diagnosed poliomyelitis. Not only were 
these two conditions confused, but influenza, sun stroke, heat stroke, and ty- 
phoid fever had differentiated. Eventually 509 patients were concluded 
have suffered from encephalitis, with seventeen these reported from the 
armed forces. 
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Samples blood examined the United States Public Health Service 
Laboratory Montana using the neutralization test and the Rockefeller 
Institute for Medical Research, New York, using the complement fixation 
test, indicated that were dealing almost entirely with the Western equine 
type infection. This shown table Only one patient had positive 
(neutralization test) report for the St. Louis type. This was 
female who was negative for the Western equine type. This the first 
major epidemic humans Manitoba any the summer encephalitides. 

The virus the Western type equine encephalomyelitis has probably 
existed this province for some time horses have suffered from this disease 
for number years and was particularly heavy during 1937 and 1938. 
Vaccination the horses was then undertaken wide scale and although 
good many still come down with the disease each year there has been great 
reduction the number cases since 1938. Aside from the Von Economo 
type encephalitis the presence the epidemic variety was first recognized 
this province 1938 when cases with deaths were reported from the 
western side the province and approximately the same time that similar 
cases were developing Saskatchewan (3). Dr. Fulton (4) later demon- 
strated the Western equine virus from the brain infant who had died 
encephalitis. Specimens blood from five the cases Manitoba 1938 
were sent for neutralization test the Rockefeller Institute for Medical 
Research. All were negative for both Eastern and Western equine virus, one 
showed questionable protection against St. Louis virus, and another question- 
able protection against St. Louis virus and definite protection against Japanese 
type virus. 


Distribution 


now evident that the cases Manitoba during 1941 were only part 
larger outbreak which also included Minnesota, North Dakota and 
Saskatchewan shown table VI. 


TABLE 


ENCEPHALITIS CASES AND AREA EPIDEMIC, 1941 


Province Case rate Case 
Cases per 100,000 Deaths Fatality 

State population Rate 
509 70.5 15.3 
Saskatchewan...... 543 61.2 8.1 
Minnesota......... 639 22.9 13.5 
North Dakota..... 1101 171.5 138 12.51 
2792 55.3 346 12.4 


Although two questionable cases were reported April, one Winnipeg 
and one Westbourne, this outbreak proper appears have commenced 
around the 16th July with case Winnipeg. During the next two weeks 
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eleven more cases developed nine different municipalities, four the 
vicinity Winnipeg and some the others more than one hundred miles 
distant. After August cases rapidly increased number, reaching the 
peak August 19th, one week after the peak the poliomyelitis epidemic. 
The number encephalitis cases dropped off quickly they arose and the 
whole outbreak was practically finished five weeks, shown figure 
The cases were widespread throughout the province, 122 out total 
192 municipalities unorganized districts having reported cases. The 
central and southern portions the province were more heavily involved 
and the rural more than the urban. Table III indicates the incidence 
the disease between Winnipeg and other areas. 


Age and Sex 


From the information submitted table per cent the patients 
were years over, which marked contrast the situation polio- 
myelitis where only per cent appear that age group. More cases 
encephalitis were reported between the ages and than any other 
group but actually the incidence per 100,000 the population that group 
relatively low when compared with the rates the older age groups and 
infants under one year shown figure IV. 


Poliomyelitis 

Encephalitis 


Case Rotes per 100,000 


o 


POLIOMYELITIS AND ENCEPHALITIS, MANITOBA, 1941 
CASE SEX AGE PER 100,000 


all ages the male cases outnumbered the females except under four 
years, when both sexes are essentially equal. the 509 cases the males 
represent approximately per cent and females per cent. 

The fact that the attack rate for infants under one year much higher 
than the rates for all the other groups under years suggests the possibility 
that there may unusual susceptibility during infancy. Table VII shows 
that all but three were under six months age, while the same group 
poliomyelitis cases showed approximately per cent six months 
older. Dr. Medovy this issue makes further report, group, these 
infants. Among other things shown that the blood samples taken 
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TABLE VII 
AGES ENCEPHALITIS AND CASES UNDER YEAR, MANITOBA 1941 


from some mothers these infants, mothers had positive report for 
Western equine encephalitis. 


Spread the Disease 


The epidemiological evidence tends support the belief that the disease 
spread other than direct indirect contact and that may vector- 
borne. 

The relationship between the Western type equine encephalomyelitis 
prevalent among horses and certain forms encephalitis man has been 
accepted. Manitoba, has been pointed out, there has been great deal 
the Western type encephalomyelitis horses and considerable number 
human cases identified having been infected with the virus the Western 
equine type during the year 1941. This virus appears widespread 
nature, least areas where the disease endemic. W.M. Hammon (5) 
refers report concerning investigation the Yakima Valley which indi- 
cates that approximately per cent all domestic animals from that endemic 
area well about per cent the sampled members wild species 
are infected some time with both the St. Louis and the Western virus. H.R. 
Cox, Jellison, and Hughes (6) isolated Western equine encephalo- 
myelitis virus from the brain tissues prairie chicken and deer from North 
Dakota 1941. These animals were infected nature. 

Similar potential reservoirs infection also occur Manitoba but the 
extent which they may harbour infection far unknown. 

The vector which has been most seriously considered the mosquito. 
number species mosquitoes have been proved capable transmitting 
equine encephalomyelitis under laboratory conditions. These include Aedes 
vexans, Aedes triseriatus, Aedes Aedes dorsalis and Aedes 
atropalpus. reported Hammon (5) that during the summer 1941 
the Yakima Valley both the St. Louis and Western viruses were repeatedly 
isolated from Culex tarsalis. Five the six above-mentioned varieties have 
been recognized Manitoba. There accurate information the dates 
onset the disease among horses but generally observed that the 
outbreaks horses Manitoba are pretty well over the first part July. 
The human outbreak did not get under way until late July and early August. 
This same lag has been reported Hammon and Howitt (7) concerning the 
Western equine outbreak Washington State and Eastern equine outbreaks 
Massachusetts. Other vectors than the mosquito may involved, 
associated with animal reservoir yet unknown. Why did the disease 
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flare for the first time, apparently, 1941 among humans when has 
been prevalent for years among horses? 

The following observations the Manitoba outbreak which may suggest 
the possibility this disease being vector-borne are: 

The disease was widespread for relatively short time, disappearing 
suddenly. The coniferous areas were almost entirely free. This distribution 
(see figure III) could conceivably accounted for the life cycle habitat 
vector animal host. 

The population this province must considered almost wholly 
susceptible and consequently all age groups should involved. This the 
case, generally speaking, but the attack rate persons years age and 
over was higher than those under 20. Those over are the working group 
and hence more exposed the disease than younger people. The younger 
the age group probably the less the exposure. This does not hold for infants, 
however, for them the attack rate was high. far the older age groups 
are concerned, was found that due war conditions many older men had 
work and work harder the harvest than they had for many years and their 
chance exposure infection was correspondingly greater. 

Over per cent the cases were outside the one large urban centre. 
Detailed information about the movements the other cases before their 
illness was available for relatively small number but good many these 
gave definite history having been the beach the country during 
the few days prior the onset the illness. Others followed outside occu- 
pations truckdrivers, salesmen, etc.; information these points not 
sufficiently exhaustive submit data from which draw conclusions but 
know that the bulk the cases were related environment which 
would provide for think only terms mosquito exposure 
this becomes slightly confusing view the heavy infestation throughout 
the whole province during the summer 1941 both urban and rural districts. 
All cases which information was available did, however, give history 
mosquito exposure and that was the only point information common 
all these cases. 

The difference the morbidity rates between males and females 
all age groups except under marked. The cases this younger group are 
equally distributed. 

There little nothing indicate spread direct contact. Only 
nine cases gave history having been contact with sick horses. 

Multiple cases homes were not discovered. daughter slept with her 
sick mother during the whole course the illness and did not contract the 
disease. nurse attending patent with the disease during this outbreak 
contracted the disease. Roughly per cent all cases were treated 
hospitals. There considerable evidence that the mothers the nursing 
infants did not pass the disease them. 

These are only interesting speculations and until know how the virus 
enters and leaves the human body cannot know whether possible 


control the spread the infection nature whether the use vaccine 
may indicated, with horses. 
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Mortality and Sequelae 


The total number deaths reported from this outbreak encephalitis 
Manitoba was 78, equivalent case fatality rate 15.3. This figure 
approximately the same for Minnesota and North Dakota but con- 
siderably higher than the rate 8.1 reported from Saskatchewan. 

The case fatality rate for the females was almost double that for the males. 
might expected, the likelihood fatal termination greater the 
older groups. The fatality rate among those years and older 26; for 
those between and the rate between and years the rate 10; 
and for children under years the rate 15. 

The extent severity any sequelae following this type encephalitis 
cannot yet definitely determined but know that few patients will 
probably permanently incapacitated and number others still have 
symptoms. These symptoms have been severe enough grounds for 
discharge from the armed forces few men who had the disease 1941. 

December, 1941, approximately four months after the height the 
outbreak, investigation was made 111 the patients who had survived 
the disease. persons still had subjective objective symptoms 
both. These not include the infants reported Dr. Medovy this issue. 
the order frequency these were: general weakness, headache, amnesia, 
nervousness, tremor, blurred vision, mental confusion, diplopia, nystagmus. 
April, 1942, further information twenty these eighty persons was 
available. Ten still had symptoms, the most important being diplopia, which 


was present three persons. Follow-up the whole group cases now 
under way. 


Temperature and Precipitation 


Many persons have given voice the impression that climatic con- 
ditions have influence the morbidity poliomyelitis. Manitoba 
the data supplied the Meteorological Office respecting temperature and 
precipitation have been studied conjunction with the reported cases 
poliomyelitis and relationship can seen exist. Toomey and August (8) 
reported this possibility for fifteen cities the United States and stated 
that there connection between the changes temperature and precipita- 
tion and the increase and decrease the morbidity rate poliomyelitis 
the cities studied. 

far encephalitis concerned, there nothing the weather data 
for 1941 which suggests any bearing the presence the disease. There 
are previous morbidity reports for comparison. 
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Note the Prevalence Encephalomyelitis 
Manitoba Horses prior 


ALFRED SAVAGE, D.V.M., 
Provincial Animal Pathologist, Winnipeg 


impossible make accurate statements concerning the incidence 
equine encephalomyelitis Canadian animals. The disease not notifiable. 
does not come under the Federal Contagious Diseases 
doubt the scarcity veterinary surgeons the rural sections the Prairie 
Provinces resulted many cases having been unrecognized. contra, 
especially during the 1937 epidemic which occurred harvest time, reports 
from farmers and municipal officials were apt exaggerated. 

early 1932, one particularly alert veterinary practitioner began 
reporting few sick horses that believed cases sleeping sickness. 
1935 was certain one could be, clinical evidence, and other 
veterinary surgeons had also become familiar with the picture. 

August, 1937, the disease sprang epidemic form. Geographically, 
covered the Central American plain spring wheat area. Manitoba, 
was practically confined the Red River Valley and the country south 
the Canadian Pacific main line. subsided towards the end September, 
with the appearance fall rains and killing frosts. The virus was isolated 
and identified. 

questionnaire circulated the Manitoba Department Agriculture 
municipalities showed 11,887 cases, approximately per cent the 
horse population have been obviously affected. The reported mortality 
rate was per cent. This figure reasonably close agreement with the 
per cent reported from Minnesota. 

The same type questionnaire, sent school districts, villages and 
towns the north-central part the province, revealed 1,445 cases, with 
570 deaths being reported. this instance, the mortality rate, per cent, 
corresponds with that given for North Dakota. 

The 1938 outbreak was under way before the end June. extended 
into comparatively fresh territory the north-western section Manitoba, 
and, course, into the contiguous part Saskatchewan. figures were 
sought its incidence. The Provincial Department Agriculture was 
more concerned with distributing the new way pre- 
vention than with the collection statistics. 

During 1939, the disease appeared the wane. Throughout the 
following two years, cases were widely distributed, but did not occur with 
numerical intensity any area. impossible say what extent this 
was due natural causes the widespread pre-seasonal use the 
vaccine. 

From veterinary standpoint, two features seem outstanding connec- 
tion with the appearance the disease humans during 1941. First, the 
entire horse population the province had been extensively exposed the 
virus for several years. Second, new class animal had been created— 
the vaccinated horse. What, any, effect this creation had the involve- 
ment humans, remains determined. Its existence, however, 
suggestive. Prior the introduction the formolized chick embryo virus 
preventive, extensive outbreak humans seems have been recorded. 
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Clinical Study Acute Poliomyelitis, 
Manitoba, 1941 


ADAMSON, B.A., M.D., M.R.C.P.(E.) F.R.C.P.(C.) 
Professor Medicine, University Manitoba 
AND 
SARA DUBO, M.D., 


following report based clinical study four hundred and 

eight cases acute poliomyelitis which were hospitalized Winnipeg 
and St. Boniface during July, August and September, 1941. These cases 
were selected from six hundred and eleven who were examined because 
suspected poliomyelitis. 


METHOD INVESTIGATION 


form was prepared which the symptoms and signs each case 
could followed from day day. All cases were thoroughly examined 
one both authors least two occasions—most them much more 
frequently. All were full ward care for ten days more, which included 
the standard temperature charts and nurses’ notes. consequence 
complete clinical picture was available every case. Much laboratory work, 
that would have been value, could not done. Lumbar puncture was 
performed all except those who had paralysis admission; differential 
cerebro-spinal cell counts were done many; all had urinalysis; only few 
had blood counts. 

Inestimable assistance differentiation was afforded complement- 
fixation tests done blood sent Drs. Webster and Casals the 
Rockefeller Institute for Medical Research, New York, and neutralization 
tests done Dr. Cox the Rocky Mountain Laboratory, Hamilton, 
Montana. the time that this analysis was made, one hundred and 
twenty-five samples blood were examined. The results will tabulated 
elsewhere. The findings not only helped place many difficult cases 
but taught much about the proper classification others whose blood 
had not been examined. The serological tests saved from many errors, 
and without them would have been necessary discard some clinically 
doubtful cases. 

CRITERIA 


There can absolute criterion upon which make diagnosis 
since the virus can but rarely isolated and only most laborious methods. 
Before 1900, the typical disease was considered acute febrile disorder 
followed segmental flaccid paralysis. When lumbar puncture came into 
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general use diagnostic procedure became obvious that paralysis was 
not universal and that the most common course was non-paralytic. Later 
was realized that even the spinal puncture might negative non- 
paralysed cases who had typical constitutional symptoms. The validity 
diagnosis the absence both paralysis and pleocytosis may always 
contested. One the objects this investigation determine whether 
not such purely clinical diagnosis justified. the following analysis 
have attempted give clinical picture the whole group (four hundred 
and eight cases), but have also made effort compare the findings those 
with paralysis with those without paralysis, and those with constitutional 
symptoms only. this end the cases were divided into three groups 
follows: 

Type III (183 cases) are those whom typical paralysis appeared. 
There was little difficulty selecting these, since there other febrile 
illness youth which produces flaccid segmental paresis. 

Type (168 cases) included those that appeared typical clinically, and 
who had ten more cells the cerebro-spinal fluid, but who did not develop 
paralysis. These were more difficult select because their similarity 
encephalitis. The serological findings were particular value here. 

Type (57 cases) composed those who had convincing clinical findings, 
but paralysis and normal spinal fluid. These were selected after careful 
examination from among two hundred and sixty suspects. 


ANALYSIS CLINICAL FINDINGS 


The age and sex distribution for the whole epidemic has been dealt with 
the discussion epidemiology Doctors Donovan and Bowman. 
made similar study those that were hospitalized. The general distribution 
roughly the same the total epidemic, but interesting anomaly 
sex apparent when the three types above defined are studied separately. 
This indicated table which shows the average age and sex distribution 
each type and for the total. 


TABLE 
AGE AND SEX 
Average Age 
No. Male Female AverageAge Male Female 
45.6 54.4 13.3 12.8 13.6 
168 67.3 32.7 11.3 10.6 12.7 
183 60.7 39.3 12.6 138 
Whole Group.......... 408 61.3 38.7 12.14 11.34 13.4 


There definite preponderance males (61.3 per cent) the total, 
but were surprised find that this did not apply Type where females 
actually predominated. This suggests that the general infection attacks both 
sexes indiscriminately but that males are more liable clinical involvement 
the central nervous system. This may due greater activity among 
boys this age. possibly due same unknown factor that 
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determines the special selection males other organic disorders the 
central nervous system. 


TABLE 
HEADACHE 
Type Type Type III Whole Group 

68.1 70.4 73.7 
Frontal alone...... 59.5 43.5 42.8 45.8 
3.9 2.9 2.9 
Occipital alone..... 3.5 7.1 5.9 6.0 
Total with headache.... 100.0% 80.5 81.2 83.7 
Average duration....... 2.1 2.4 2.6 2.5 


Headache the most common subjective finding, having occurred 
83.7 per cent all those whom history was obtainable. Its universal 
presence Type easily explained; only few children without headache 
would suspected; they also had negative puncture and evidence 
paralysis they would likely not admitted hospital. 

Since 18.8 per cent the paralysed cases had headache, almost 
certain that much larger proportion those without paralysis would 
without it, and consequently unrecognized. This evidence suggests that 
during epidemic there are very large number undiscovered and 
unrecorded cases. 

The headache was preponderantly frontal and was limited that region 
almost half the cases. 

The duration the headache varied directly with the severity the 
case, being 2.1 days Type and 2.6 Type III. This does not mean 
that was constantly present for two more days; rule was inter- 
mittent. Many patients complained for only few hours Usually 
was not very severe; movement the head and jolting always increased 
the pain; patients often volunteered the information that they had pain 
the head neck long they lay still. 


TABLE 
PAIN THE BACK AND LIMBS 
Type Type Type III Whole Group 


59.5% 67.3% 69.2% 67.0% 
2.4 days 3.1 days 2.4 days 2.7 days 
59.5% 60.4% 58.9% 60.0% 
2.3 days 3-7 days 3.8 days 3.5 days 
33.2% 22.2% 45.0% 34.1% 
2.0 days 2.9 days 4.6 days 3.7 days 
15.7% 9.8% 7.5% 9.6% 


Pain the neck was present per cent and about the same pro- 
portion each type. lasted average 2.7 days the whole group 
and corresponded with the headache duration and intensity but disappeared 
long before objective evidence neck stiffness. 

Pain the back was intimately associated with neck pain. occurred 
per cent all the cases and almost precisely the same proportion 
each type. Its duration recorded being longer than headache but 
are sure that this partly due the result lumbar puncture. 
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Pain the limbs was found 34.1 per cent all cases, but was never 
very severe. was definitely more frequent those who became paralysed 
(45 per cent) than Type (33.2 per cent) Type (22.2 Also 
the duration was longer cases with paralysis (4.6 days compared with 2.0 
that pain often precedes paralysis. But this sign little value predicting 
paralysis because occurs frequently those who escape (about per cent 
all), and does not occur 55.0 per cent those who develop definite 
paralysis. Indeed, was quite striking observe marked paralysis develop- 
ing the absence local signs and symptoms. was remarkable that 
tenderness and pain movement were rarely complained when muscle 
tests were being done. This relative insignificance muscle pain and 
tenderness would appear contrast what was found many the 
older epidemics. 

Taken together, spontaneous pain the neck, back limbs, was 
valuable diagnostic indication since was absent only 9.6 per cent the 
whole series and only 7.5 per cent those who became paralysed. 


TABLE 
OTHER SIGNS AND SYMPTOMS 
Symptom Type Type Type III Whole Group 
26.2% 18.8% 29.6% 25.0% 
Blurred Vision......... 1.7% 2.0% 0.6% 1.3% 
Chills 28.0% 16.8% 9.4% 15.1% 
Sweats alone........... 10.5% 14.1% 12.9% 13.0% 
14.0% 14.8% 16.2% 
47.2% 54.3% 59.4% 55.6% 


Vomiting Onset. When vomiting occurred was usually the 
first day and most frequently one occasion only. was more common 
than the onset most other febrile illnesses youth. was found 
per cent the whole group and about the same proportion each type. 
This expected since manifestation the constitutional invasion 
and not the subsequent central nervous system complication. 

Sore Throat. many epidemics prodromal sore throat has been said 
common, and therefore careful enquiry was made. Only per cent 
admitted any abnormal sensation; this was rarely spontaneous complaint 
but came out only direct questioning. Very few showed any evidence 
inflammation the fauces tonsils and only one had hoarseness. got 
the very distinct impression that was most cases really 
“sore was those with severe pain the neck, was often 
increased movement rather than swallowing, and was referred par- 
ticularly the muscles the neck and not the fauces. 

Blurred Vision and Double Vision. Minor complaints about vision were 
occasionally brought out direct questions. Such evidence, course, 
equivocal, especially children under six. case was recorded having 
true diplopia unless the child could give convincing circumstantial account 
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the occasions which actually saw two images. Type there was 
such case; Type there was one (0.6 per cent); Type III there were 
eight (4.3 per cent). Only one was associated with ophthalmoplegia (left 
abducens). 

Chills. severe rigors were encountered though minor chills marked 
the onset 31.3 per cent. The incidence was greater the non-paralysed 
group: per cent Type 31.6 per cent Type II, and 27.6 per cent 
Type III. The explanation for this anomaly the same that which 
accounts for higher percentage headache Type 

Sweats. Profuse sweating did not occur. The amount perspiration 
was likely not any greater than could expected young people with fever 
from any cause (from per cent per cent). 


TABLE 
CEREBRAL SYMPTOMS 
Type Type Type Whole Group 


1.75% 14.6% 14.6% 12.7% 
5.2% 9.3% 13.4% 10.6% 
87.5% 75.2% 70.8% 75.1% 

5.2% 0.7% 1.2% 1.6% 
Other Cerebral Symptoms 22.7% 24.3% 19.6% 22.0% 
5.2% 7.1% 8.8% 7.6% 


Somnolence and Insomnia were not more common than any other 
febrile illness. the whole group 12,7 per cent indicated having 
somnolence. This was always mild and short duration and strikingly 
contrast the lethargy encephalitis. Most cases, indeed, appeared 
more alert and sensitive than normal. 

Other Cerebral Symptoms were absent except for some irritability and 
restlessness, which felt was not specific, but due fever, headache and 
change environment. 

Tremor was observed almost entirely the tongue and was never thought 
mean more than indication general toxicity and hypertonicity. 


TABLE 
STIFFNESS NECK AND BACK, AND SIGN 
Type Type Type III Whole Group 
47.2% 63.6% 72.8% 65.3% 
54.2% 71.9% 78.9% 72.0% 
52.2% 65.9% 42.8% 
18.5% 11.4% 31.0% 
5.2% 12.0% 19.8% 14.7% 


Stiffness the Neck and Back increased frequency from Type III. 
was not always associated with spontaneous pain. rule persisted 
for much longer period, frequently throughout the two weeks hospital. 
Neck and back stiffness commonly attributed meningeal irritation. 
are convinced that this not the case for the following reasons: 


persisted long after pain and fever had quite disappeared. 
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Attempts flex did not necessarily produce pain. Often one was 
able, placing the hand the back the head, the child from 
prone sitting position without producing either flexion pain. 

seemed analogous other protective muscle hypertonicity 
and way did suggest the painful neck meningitis. 

Sign proved most disappointing. point which 
should called positive best matter opinion. Even those acutely 
ill, was rarely present convincing degree. useful evidence 
meningeal inflammation then can conclude that the meninges 
myelitis escape involvement. 


TABLE VII 
OTHER SIGNS 
Type Type Type Whole Group 

Nystagmus............ 3.5% 1.2% 2.2% 1.9% 
0.6% 24.9% 11.4% 
1.7% 1.2% 25.8% 12.7% 
1.7% 5.7% 2.9% 


Nystagmus was recorded 1.9 per cent—a few cases having been found 
each type. The discovery nystagmus always gave rise the suspicion 
encephalitis. For that reason, the blood most those who were stated 
have had nystagmus was later tested for encephalitis antibodies. Two 
these proved positive. There remained eight cases poliomyelitis, 
whom this sign was said have been found one more occasions. 
Since nystagmus relative matter, quite possible that these were not 
myelitis patient with definite sustained nystagmus. 

Speech Swallowing both were interfered with per cent (sixty- 
two cases). This was due palatal paralysis most; four were associated 
with bulbar palsy. Three cases are recorded Type these showed temporary 
palatal weakness that cleared before discharge from hospital. The remain- 
ing fifty-five cases had palatal paralysis discharge. This extraordinary 
incidence ninth nerve involvement was the most striking feature the 
epidemic since usually regarded being quite rare. The symptoms 
produced were mild except those whom was bilateral associated 
with widespread bulbar involvement. Many had one-sided paralysis without 
any inconvenience swallowing, but nasal voice could usually detected 
the onset. Only few had regurgitation fluid and this only for day 
two. spite mild symptoms some degree palatal weakness persisted 
for weeks months. seems likely that all will recover but still too 
early sure. 

Bladder and Bowel Involvement. There was remarkable disturbance 
bowel function. Urinary retention was infrequent and transient. 

Absent Tendon Reflexes are commonly believed herald paralysis and 
for this reason they were frequently tested all cases. Arm reflexes were 
soon found value predicting estimating paresis. record 
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TABLE VIII 
OTHER NEUROLOGICAL SIGNS 


Type Type Type III Whole Group 


Absent Tendon Jerks... 15.7% 12.6% 29.3% 18.4% 
Absent 1.7% 6.2% 16.0% 10.0% 
Up-going toe........... 2.7% 1.2% 
abnormal reflexes ... 82.2% 76.7% 67.1% 73.4% 


knee and ankle reflexes shows that one both were absent one more 
occasions only 18.4 per cent the whole group (15.7 per cent Type 
12.6 per cent Type II, and 29.3 per cent Type ITI). 

Absent abdominals occurred 1.7 per cent, 6.2 per cent, and per cent 
the three types respectively. three paralysed cases only were the 
abdominals alone absent. 

case with up-going toe was found Type II, and five cases (2.7 
per cent) Type III. 

The surprising finding that even the paralysed group 67.1 per cent 
showed normal reflexes throughout. examining the records those who 
developed paralysis one both lower limbs find that per cent (40 
out 76) had absent ankle reflexes, knee reflexes both; that is, per cent 
with definite leg paralysis had tendon reflexes intact the time discharge. 
The persistence disappearance tendon reflexes, therefore, poor evidence 
which estimate the chance paralysis. 

Some observers have stated that hyperactive reflexes are often found 
before paresis begins. This may but very difficult demonstrate 
since large number children show general hypertonicity when they are ill 
from any cause. Also, normal children much variation the vigour 


tendon reflexes found from time time depending extraneous circum- 
stances. 


Temperature and Pulse 


Our records show afebrile course only eighteen cases (4.4 per cent) 
who were followed from what the history indicated the first, second 
third day their illness. estimating the day onset depended entirely 
what the child the parent could tell about the initial symptoms. 
large error was inevitable; what they regarded the first day the illness 
might some cases have been the third fourth. are convinced from 
this evidence that truly afebrile course must extremely rare though the 
history may occasionally suggest such event. 

The course the fever was similar all cases. composite graph 
showing the temperature range each type shown figure There 
little difference during the first two days except that Type higher the 
second day. the third and fourth days the temperature those who had 
nervous system involvement (Types and III) ran definitely higher. This 
very likely due the actual spread the disease the cord. during 
this time that paralysis begins manifest itself. 

general conformation the temperature chart paralysed cases 
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lower level but more prolonged than the others. This partly due 
the fact that all paralysed cases are included, even though constitutional 
symptoms were very mild, while the non-paralysed group composed only 


POLIOMYELITIS 
CoMPOSITE TEMPERATURE 
AND PULSE CHARTS 


TYPE 

= 


DAY DISEASE 


those whose symptoms alone were severe bring them hospital. 
other words, muscular weakness alone often brought patients our atten- 
tion, whereasin the absence paralysis, fairly severe symptoms were necessary. 
This may not account for the whole difference the temperature between 
Types and III. The more prolonged fever Type III almost certainly 
due extension the inflammation the cord. The more brisk temperature 
Type during the second, third and fourth day may salutary pheno- 
menon. any event, one can say that acute invasion period does not 
increase the chances paralysis and may even protective. This further 
suggested the rather frequent appearance paralysis those who have 
had mild constitutional evidence infection. 
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was observed that the course the temperature after admission 
hospital was about the same all cases matter what day the disease 
they were admitted, provided was not later than the fourth. test this 
impression composite temperature chart twenty-eight unselected cases 
admitted the first day compared with similar chart ninety-four cases 
admitted the third day (figure The actual amount fever during 
hospitalization the two groups quite similar (5.1 degrees those admitted 
the first, and 4.3 degrees those admitted the third). The reason for 
the obvious hastening recovery hospitalization matter for conjecture. 
The lumbar puncture serum therapy may have contributed but are 
inclined think that was mostly due bed rest. This finding argu- 
ment favour early and complete rest for all cases suspected poliomyeli- 
tis. 

Pulse Rate. general, pulse rate corresponded with temperature. Some 
cases with much paralysis were inclined tachycardia, but these were not 
numerous and had visible effect the composite chart. 


SUMMARY SIGNS AND SYMPTOMS 


Comparison the signs and symptoms found the three types shows 
their similarity. This demonstrated graphically figure III which 
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lower level but more prolonged than the others. This partly due 
the fact that all paralysed cases are included, even though constitutional 
symptoms were very mild, while the non-paralysed group composed only 
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other words, muscular weakness alone often brought patients our atten- 
tion, whereasin the absence paralysis, fairly severe symptoms were necessary. 
This may not account for the whole difference the temperature between 
Types and III. The more prolonged fever Type III almost certainly 
due extension the inflammation The more brisk temperature 
Type during the second, third and fourth day may salutary pheno- 
menon. any event, one can say that acute invasion period does not 
increase the chances paralysis and may even protective. This further 
suggested the rather frequent appearance paralysis those who have 
had mild constitutional evidence infection. 
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was observed that the course the temperature after admission 
hospital was about the same all cases matter what day the disease 
they were admitted, provided was not later than the fourth. test this 
impression composite temperature chart twenty-eight unselected cases 
admitted the first day compared with similar chart ninety-four cases 
admitted the third day (figure II). The actual amount fever during 
hospitalization the two groups quite similar (5.1 degrees those admitted 
the first, and 4.3 degrees those admitted the third). The reason for 
the obvious hastening recovery hospitalization matter for conjecture. 
The lumbar puncture serum therapy may have contributed but are 
inclined think that was mostly due bed rest. This finding argu- 
ment favour early and complete rest for all cases suspected poliomyeli- 
tis. 

Pulse Rate. general, pulse rate corresponded with temperature. Some 
cases with much paralysis were inclined tachycardia, but these were not 
numerous and had visible effect the composite chart. 


SUMMARY SIGNS AND SYMPTOMS 


Comparison the signs and symptoms found the three types shows 
their similarity. This demonstrated graphically figure III which 


POLIOMYELITIS 


III 


| 
VARIOUS 
| HEADACHE LIMBS STIFFNESS VOMITING 


268 CANADIAN HEALTH JOURNAL 


the total degrees temperature, the incidence headache, pains, stiffness 
and vomiting are compared. The total temperature definitely less 
Type but the other symptoms dealt with show extraordinarily even 
distribution. This suggests that the main symptoms are due the general 
invasion and are not much influenced the presence absence pleocytosis 
paralysis, which appear incidental and produce little effect signs 
and symptoms during the acute stage. 
The diagnostic triad all types may said be: 


Spontaneous pain referred the central nervous system (head and 


back). 
Stiffness the back and neck. 
Fever. 


There are few other conditions youth that can produce the sudden 
appearance this combination. Acute upper respiratory infections (es- 
pecially pharyngitis and tonsillitis), influenza, and myositis, may first 
cause suspicion but examination and observation will usually identify these. 
The chief diagnostic difficulty arose from confusion with encephalitis. Com- 
parison these two infections will made later. 


CEREBRO-SPINAL FLUID 


All suspects had lumbar puncture. Fifty-seven cases showed increase 
cells, but were spite that regarded having poliomyelitis (Type I). 
The following remarks apply those having ten more cells any single 
count (i.e., one hundred and sixty-eight cases Type and one hundred and 
eighty-three cases Type III). 

Total Count. Totals ranging from ten one thousand two hundred and 
fifty werefound. The majority (64 per cent) lay between ten and one hundred 
and fifty. There were not many indeterminate counts, i.e., between ten and 
twenty; rule the count was normal definitely abnormal. 

Variation from Day Day. The average cell counts successive days 
are shown figure where they are compared with corresponding counts 
encephalitis. 

ENCEPHALITIS AND POLIOMYELITIS 


COMPARISON C.S.F. CELLS 
Days DISEASE 


CASES ENCEPH. « ame « 
25 43 35 32 22 


i=] 


NUMBER CELLS 


26 86 94 55 31 
CASES POLIO. = ome = 
DAY 1 2 3 4 5 6 7 8 9 
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will seen that the average number cells decreased from two 
hundred and ten the first day one hundred and fifteen the fourth day. 
There then secondary rise, reaching one hundred and forty the sixth 
day and followed rapid fall. Even the ninth day the average count 
still over fifty. The secondary rise from the fourth the sixth day might 
be, first thought, attributed the beginning cord involvement, since 
occurs about the time that paralysis appears. Later will shown 
that more marked those who not develop paralysis; may therefore 
protective phenomenon. 

impossible. know the actual duration pleocytosis. likely 
persists for weeks and this fact may useful the diagnosis poliomyelitis 
long after the acute stage. 


Relation Total Cell Count Paralysis 

Figure compares the cell counts Types and III from day day. 
the average, Type cases have higher count, but the difference possibly 
insignificant. any event the total cell count does not give lead indicate 
whether not paralysis will develop. 


POLIOMYELITIS 
C.S.F. CELLS Days DISEASE 


CASES TYPE 


150 


NUMBER CELLS 


DAY DISEASE 


Differential Counts. Differential counts were done seventy-three cases 
(thirty-five Type and thirty-eight Type III). The percentage granu- 
locytes and lymphocytes each day the whole group shown figure VI. 

the first day lymphocytes predominate almost the exclusion 
granulocytes. During the following three days the two varieties are present 
equal proportion. After the fourth day granulocytes decrease number 
and have disappeared the seventh day. Monocytes are practically absent 
throughout. This will seen some importance differentiation 
from encephalitis. 
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Figure VII shows the differential counts Types and III separately. 
the non-paralysed group there tendency persistence granulocytes 


POLIOMYELITIS 
DIFFERENTIAL C.S.F. CELL 
Days DISEASE 


CASES 
4 23 20 12 


Ficure 


while those who become paralysed they decrease abruptly after the second 
day and have disappeared the sixth day. The rate disappearance 
quite similar the rate lysis granulocytes stored blood. seems 
likely, therefore, that paralysed cases there single original shower which 
disappears lysis; contrast this, non-paralysed cases, granulocytes 


DIFFERENTIAL C.S.F. CELL COUNT DIFFERENTIAL C.S.F. CELL Count 
Days DISEASE Days DISEASE 


DAY 1 2 3 4 6 


Ficure VII 


continue find their way into the spinal fluid some means they escape 
lysis. Though the number examined was small, the contrast striking that 
practice one can say that preponderance granulocytes the fluid after 


the second day good prognostic significance far paralysis con- 
cerned. 


100 ; 
CASES CASES 
100 100 


CLINICAL Stupy ACUTE POLIOMYELITIS 


DISTRIBUTION WEAKNESS AND PARALYSIS 


Paresis should suspected every case. Minor degrees can only 
discovered meticulous and exhaustive examination the hands 
individual who has had special training. this epidemic were very much 
impressed with the asymptomatic advent paralysis. The children them- 
selves were commonly quite oblivious degrees paresis which were readily 
discovered proper examination. 

Limb paralysis (table IX) seen about the same proportion 
most epidemics. far know, the very large proportion palatal 
paralysis unique. There were sixty-two cases all (34.2 per cent all 
those paralysed); twenty-seven these occurred isolated lesions (14.9 per 


TABLE 
WEAKNESS AND PARALYSIS 
combination Alone 
Number %of Type III 
Right Upper Limb.... 21.0 4.4 
Left Upper Limb..... 20.4 6.1 
Right Lower Limb.... 26.5 1.6 
Left Lower 30.4 6.1 


cent all those paralysed). Thirty-five cases were the right side alone, 
twenty the left side alone, and seven were bilateral. has been indicated, 
the symptoms produced palatal paralysis were mild except few cases. 

For time suspected that some cases palatal paralysis were due 
encephalitis having been erroneously classified poliomyelitis. 
this most cases who had this lesion were re-examined two months after 
discharge. The course their illness, especially those who had other 
paralysis, supported the original diagnosis and this was further confirmed 
negative complement-fixation tests. have explanation offer for this 
unusual predilection for the ninth cranial nerve. was not associated with 
any other cranial nerve palsy except two cases who had seventh nerve 
involvement. Improvement was rapid but most there still obvious 
weakness three months after its origin. 

feel that the incidence neck paralysis has likely been over-estimated. 
Disinclination inability flex the neck was common; was frequently 
impossible determine whether this was due stiffness the posterior 
muscles actual paralysis the anterior group. some effort flex 
was accompanied rotation the head; this was taken indicate asym- 
metrical paresis the anterior muscles. others the head could passively 
flexed but not held flexion and these paresis could reasonably pre- 
sumed. But there remained many cases which one could not sure 
whether stiffness paralysis predominated. going over the records 
have observed that cases with much stiffness back and neck were often 
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stated have anterior neck muscle weakness. The same criticism applies 
cases recorded having weak abdominal muscles; this was often due 
stiff back muscles. 

Estimated Incidence Residual Paralysis. Every case that showed any 
muscle weakness discharge included under this heading—one hundred 
and eighty-three cases, per cent the total. They were classified into 
three groups follows: 

Group includes seventy-eight cases (43 per cent) whom there was 
muscle weakness mild degree and limited extent. was estimated that 
these would make complete spontaneous recovery. 

Group composed seventy-five cases (41 per cent) who had definite 
but not very widespread involvement. was thought that these would 
require prolonged treatment but would ultimately have only minor disability. 

Group III contains thirty individuals (16 per cent) who had widespread 
severe paralysis and whom some definite permanent disability was 
expected. 

The exact amount paralysis that will result can only determined 
following all cases throughout the next year longer. From among the 
four hundred and eight cases feel that there will about sixty (15 per 
cent) who will have residual disability. This includes the whole Group III 
and half Group (above). The percentage disabling paralysis the 
whole epidemic will likely less than this, possibly per cent, because the 
cases here reviewed were among the more severe, being hospitalized cases. 


The death rate 1.8 per cent unusual and perhaps unequalled the 
history poliomyelitis. The figure cannot grossly inaccurate since very 
large percentage cases were hospitalized. number factors contributing 
such low rate suggest themselves: 

This has been the third epidemic within thirteen years the province. 
Can this have had influence mass immunity virulence the virus? 

Recent experience with similar epidemics together with the activity 
the Provincial Department Health has taught most physicians and 
parents suspect poliomyelitis and institute early treatment. Facility 
hospitalization may also have had influence. 

Because general vigilance, more than the usual number abortive 
and mild cases were discovered, thus diluting the mortality. Our impression 
that over-diagnosis was not very prevalent; probably more cases were 
unrecognized than were erroneously diagnosed. any event, the mortality 
estimated hospitalized cases alone was extremely small. 

Serum treatment was given every suspect and the minds some 
this has contributed the low mortality. 


TREATMENT 


All cases had full bed care during their stay hospital, which varied 
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from ten days three weeks. Every patient admitted without paralysis 
had lumbar puncture, and this often seemed alleviate subjective symp- 
toms. There are means testing such impression. 

The majority admitted without paralysis were given intramuscular 
injection poliomyelitis immune serum prepared Dr. Cadham, 
Provincial Bacteriologist. Much difference opinion exists its effect. 
the latter part the epidemic withheld the serum from alternate cases 
the hope that the question might settled, but were unable collect 
series significant size. The low mortality and the probability that there 
will relatively low incidence damaging paralysis have been advanced 
evidence for the serum. Such argument course not valid because 
epidemics vary greatly this respect and there are other factors that might 
have contributed, indicated above. could see immediate effect 
from the serum; many patients who received during the first two days 
went paralysis; the course the disease and the amount paralysis 
seem the same those few who received serum. 

have made several attempts assess the effect serum more 
accurately. None very convincing one way the other. Since 
claimed that the potency the serum varies directly with the promptness 
with which administered, felt that there should demonstrable 
difference the outcome according the day which treatment was given. 
discover this occurred, compared the amount and extent paralysis 
and paresis four groups patients, i.e., those who received serum the 
first, second, third and fourth day their illness respectively. Results are 
shown table 


TABLE 
AMOUNT AND EXTENT PARALYSIS PATIENTS GIVEN SERUM 
Percentage Percentage Average 
Serum given Paresis Paralysis Involvement 

Ist day—19 cases........ 
2nd cases........ 2.7 
3rd day—60 cases........ 3.4 
4th cases........ 4.0 


The figure under ‘‘average numerical index which 
represents the extent and degree the paresis paralysis. There nothing 
conclusive this comparison. does not disclose any convincing evidence 
favour serum treatment; also does not prove that serum has effect. 

Besides the serum, only symptomatic treatment was given. When 
paralysis was established, the patients were transferred other hospitals 
for orthopaedic care and physiotherapy. have been able follow 
small number severely paralysed cases, and have been much impressed 
the striking improvement following muscle re-education without any form 
fixation. 


SUMMARY 


Four hundred and eight cases poliomyelitis were followed hospital 
during the acute stage; analysis signs and symptoms presented. 
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The average age, i.e., years (males 11.3 years, females 13.4 years) 
higher than most epidemics. 

The incidence males was 61.3 per cent the whole group, but 
among those who had paralysis and spinal fluid changes the sex distribu- 
tion was equal. 

The average duration the acute stage measured temperature 
and subjective symptoms was five days. Rest bed appeared have 
definite effect curtailing the acute stage. 

The common triad symptoms consisted spontaneous pain (in 
neck and back), stiffness (in back and neck), and fever. The intensity and 
duration symptoms was practically the same all cases, whether they 
had abnormal spinal fluid paralysis neither. 

Predominance granulocytes the fluid and their persistence beyond 
the fourth day more common non-paralysed cases than paralysed cases. 

The amount residual paralysis estimated about per cent. 
The most characteristic feature the epidemic was the frequency palatal 
paralysis (15 per cent all cases). 

Convalescent serum was used nearly all, but its efficacy still 
doubt. 

Some cases resemble encephalitis and can only differentiated 
serological tests. 
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The Kenny Method Treatment 


EXPERIENCES THE CHILDREN’S HOSPITAL WINNIPEG 


Introduction 


the summer 1941 were visited epidemic poliomyelitis. For some 

years much the work the Province treating those paralyzed this 
disease had been carried this Hospital. had developed what 
believed good methods treatment early immobilization and active 
expert physiotherapy. had heard about the Kenny method treatment 
and the outbreak the epidemic had discussed Cole and Knapp’s report 
their experience Minneapolis. While this report was the most favourable 
one that had seen, failed move trial the method. 

August were fortunate having visit from Dr. Don Gudakunst, 
Medical Director the National Foundation for Infantile Paralysis. Through 
him was arranged that one would visit some the treatment centres 
the United States. Minneapolis visited the University Hospital and the 
City Hospital. Doctors Cole and Knapp were unfortunately away. Dr. 
Evans University Hospital and Dr. Pohl City Hospital put every 
facility our disposal. There was far warmer feeling for the results being 
obtained than had been possible reflect the written report, and from later 
conversations with Doctors Cole and Knapp found that they shared this 
warmth. Miss Kenny spent the whole day explaining her method and showing 
all the patients under her care. The results seemed much better than 
had ever been able obtain that they left with but one desire, have Miss 
Kenny visit Winnipeg and give the opportunity try her method. She 
turn was only too anxious help. Dr. Pohl most generously agreed her com- 
ing Winnipeg for week-end and also having her ward and trained 
assistant, Miss Mary Stewart Kenny, come with her and remain with for two 
weeks. 

Later the National Foundation for Infantile Paralysis made possible for 
our orthopaedic surgeon and our chief physiotherapist spend some time 
Minneapolis going over with Miss Kenny the method and the problems that had 
arisen our experience with it. have now used the method for eight 
months. are grateful all those who made this experience possible. 
the following articles (pages 276-286) are set forth some our thoughts and 
observations arising from this epidemic. 

Our experience not yet complete either end the natural history 
this disease. not know the final outcome all patients. Perhaps more 
important, are not position say what results can obtained very 
early application the method large number patients. was not easy 
introduce the method suddenly, masse, the midst epidemic. 
owe great debt our nurses and physiotherapists for the way which, under 
great stress, they took and accomplished this difficult task. addition 
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this difficulty organization, until the latter part the epidemic did not 
have opportunity treat the patients the acute stage since they were 
isolated the Infectious Diseases Hospital for three weeks. This ruling was 
later relaxed, that admitted patients the Children’s Hospital soon 
they took ill. Miss Kenny only claims for her method that good method 
the early stages the disease. She holds that delay even week militates 
against getting the best results. Our experience with this very early stage 
relatively small. If, fear shall, have another epidemic this summer 
will better position assess the method when applied strictly 
according Miss Kenny’s teaching, and staff now adequately trained the 
technique. 

spite these difficulties and the incompleteness our experience 
will evident from the following papers that have found the method good, 
indeed better than good—the best which have had experience. and 
our patients owe Miss Kenny great debt. gladly acknowledge it. 


The Newer Knowledge the Pathology 
Poliomyelitis 


BRUCE CHOWN, B.A., M.D. 
Pathologist 
Children’s Hospital Winnipeg 


many occasions when have talked clinicians about Miss Kenny’s 

observations the symptoms, signs functional 
poliomyelitis and her methods treating these abnormalities have been told, 
can these be: look the pathology.” this the clinicians have meant 
that they believed know, and have for long known, what the pathology 
this disease is; that simply destruction the motor cells the anterior 
horns the spinal cord; and that this can result but one primary functional 
anomaly, flaccid, lower-motor-neurone paresis paralysis. From this all 
other evils the disease follow. 

Now this far from the whole truth. really least 
encephalo-poliomyelitis and ganglionitis. The lesions the brain are truly 
part the picture are the lesions the cord. probable that upon 
occasion there may lesion the cord all, but only the brain. Further, 
the distribution lesions follows pattern the brain just truly does 
the cord. Howe and Bodian far say, “This characteristic distribution 
(of lesions the human brain), more than any other pathological feature the 
disease, probably pathognomonic poliomyelitis disease entity man.” 
(Italics mine.) They say further that “from the pathological point view the 
elaborate classification clinical types the disease has little significance, except 
emphasize special degree reaction certain tissues centres the 
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nervous system.” The areas the brain most commonly severely involved (in 
fatal cases) are the vestibular nuclei and associated cerebellar centres, especially 
the roof nuclei but not the neocerebellum zona incerta, field and tegmentum, 
tectum and central grey the mid-brain; lesser degree the thalamic and 
hypothalamic nuclei, using the terms broadly, and, most interestingly, area 
(motor area) the neo-cortex but other part the cortex. Here have 
the background not for single, simple picture flaccid paralysis, but for 
diverse symptoms and signs: for incoordination, for tremors, for variations 
tonus, for autonomic anomalies. Further have here background for 
transitory signs and symptoms, for temporary paralysis, possibly for that con- 
dition Miss Kenny has called alienation.” 

are not even position say that, beyond all doubt, the lesion the 
cord can produce flaccid paralysis and flaccid paralysis only. the first and 
most obvious place the lesions the cord are patchy. One may see all the motor 
cells destroyed one level and only millimeter two away there may 
visible destruction: equally one may find great deal destruction the cord 
cases with clinical paralysis. produce complete flaccid paralysis 
large muscle muscle group according our standard concept this disease 
would require complete almost complete destruction the cells origin 
its nerve; that is, almost continuous destructive process involving several 
segments the cord. Pathologically such finding seems unusual. Then again 
one cannot help but wonder what the effect the poliomyelitic lesion the cord 
may have the mechanism reciprocal innervation. Recently two physi- 
ologists have again raised the question the double innervation muscle, inner- 
vation for movement and innervation for tone, suggesting that the seat cells 
for both the functions the anterior horns. How much then might apparent 
flaccid paralysis paralysis tone rather than, have ordinarily conceived 
it, paralysis movement 

From all this simply make the point that cannot use the known 
pathology the disease justify refusal re-examine the clinical picture 
this disease. internist neurologist should rather find here sufficient 
unanswered questions stimulate great interest. 

There one other aspect the pathology upon which have not touched, 
the disease process the muscles. This has the past received much less 
attention than has the nervous system. present pathologists, and still more 
physiologists, are calling question the assumptions upon which treatment 
immobilization has been based. Studies have not yet advanced very far, but 
what studies there are suggest that immobilization speeds the process 
muscle degeneration. have not found any experimental observations the 
effect that stretching may have temporarily denervated muscle. 

The whole disease need reassessment. The fortunate conjunction 
the radical new teaching Miss Elizabeth Kenny with the experimental approach 
the National Foundation for Infantile Paralysis has given the needed stimulus. 
Some have found the stimulus unpleasant, but reaction taking place. 
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The Treatment Poliomyelitis the Acute 
Stage 


DEACON, M.D. 
Attending Orthopaedic Surgeon 
Children’s Hospital Winnipeg 


REVIOUS the epidemic 1941 had focused our entire attention 
the muscles showing flaccid paralysis. believed that these muscles were 
flaccid because their motor cells the anterior horns the spinal cord had been 
injured killed, and were longer furnishing the flaccid muscles with motor 
nerve impulses activate them. Recovery the flaccid muscles was considered 
due recovery the damaged anterior horn motor cells, directed our 
treatment the protection the flaccid muscles during their period temporary 
paralysis. protected them from stretching and fatigue splinting them 
the relaxed position, and endeavoured maintain their circulation and 
metabolism radiant heat and massage. Deformities were believed arise 
from contraction the inefficiently opposed, supposedly unaffected muscles, and 
the splinting was designed prevent these supposedly healthy muscles from con- 
tracting. had learned from experience that uninterrupted splinting led 
sort “setting” the relaxed muscles, and stiffness the joints. 
removing the splints daily and passively moving the joints through their full 
range motion, were able prevent the “setting” the muscles and 
rigidity the joints, but many cases the deformities which were trying 
prevent did, fact, arise, despite our best efforts. 

Sister Elizabeth Kenny, Australia, but now the United States, visited 
the Children’s Hospital and revolutionized our ideas the symptomatology 
and treatment acute anterior poliomyelitis. Her visit coincided with the 
height the epidemic when had the Hospital few cases the acute 
stage, and number just few weeks past the acute stage. These cases furn- 
ished excellent demonstration material. 

Miss Kenny demonstrated our satisfaction that some the supposedly 
healthy muscles were not unaffected the disease but were state spasm, 
and she showed spasm some the muscles every one our patients. 
These spastic muscles were case the antagonists the flaccid muscles. 
They were partially contracted and the patient could not voluntarily relax them 
their full resting length although could voluntarily further contract them. 
the acute cases the patients complained pain the spastic muscles even 
rest, while those just over the acute stage complained pain when the spastic 
muscles were passively stretched. All complained pain and tenderness 
deep palpation the spastic muscles. the cases the acute stage the 
whole spastic muscle was tender, but the older cases the spasms were localized 
definite areas. These localized spasms resembled cramps. They were tender 
palpation, harder than the surrounding muscle, and felt stringy fibrous. 

According Miss Kenny, the spastic muscles are the ones directly 
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affected the disease the central nervous system, and acute anterior 
poliomyelitis should classed spastic paralysis rather than flaccid par- 
alysis. The spastic paralysis develops first, and the flaccid paralysis secondary, 
result the spastic paralysis. 

Miss Kenny demonstrated her systematic examination for spasm which 
begins with the posterior neck muscles and extends downward the muscles 
the feet. consists series manoeuvres which passively stretch definite 
muscles, groups muscles, the presence spasm being detected the 
fact that the spastic muscles cannot stretched their full length, stretching 
causes pain, and definite tender areas can found the spastic muscles. 
one our very acute cases the spasm the left abdominal muscles was 
severe that appeared visible groove, and the patient was crying with pain 
this area. 

Miss Kenny considers the flaccid paralysis mostly, not entirely, 
functional nature rather than due directly the disease the central nervous 
system. one group muscles spasm and cannot relax, the antagonistic 
group prevented from fully contracting due the brake-like action the 
spastic muscles; any attempt contraction the non-spastic group stretches 
its antagonistic spastic group and increases the spasm and pain; fear com- 
plex set and the patient refrains from using his non-spastic group; func- 
tional break-down between the brain-control and the non-spastic group develops 
and the non-spastic muscles undergo flaccid paralysis. According Miss 
Kenny, the patient loses his mental awareness these flaccid muscles, and the 
flaccid muscles become “alienated” from their brain control. were astounded 
see Miss Kenny cause patients use flaccid muscles, which had observed 
totally paralyzed, merely restoring the patient’s mental awareness 
those muscles, and thus correcting their alienation. 

The third thing Miss Kenny demonstrated was inco-ordination and muscle 
substitution. With moderate degree spasm one group muscles and 
flaccid paralysis the antagonistic group, the patients could voluntarily move 
the joint both directions but the movement was not smooth and co-ordinated, 
but jerky and ataxic. Where spasm was preventing the active use the antag- 
onistic muscles the patients tried substitute other muscles perform the 
action. For instance where the posterior neck muscles were spasm, and 
the sterno-mastoids were flaccid, the patients invariably substituted the platysma 
for the sterno-mastoids effort raise the head while lying the supine 
position. 

According Miss Kenny, then, the three chief symptoms acute anterior 
poliomyelitis are spasm, alienation, and muscle inco-ordination. 
ment consists relieving these symptoms that order. 

The spasm relaxed applying hot fomentations the spastic muscles 
soon possible, fomentations continuing until all the spasm relaxed. Constant 
heat such electric pads, radiant heat, continuous hot baths, hot wax not 
used because Miss Kenny’s opinion that varying temperature better. 
supposed that the heat the newly applied fomentations relaxes the 
muscle fibres their full capacity, and that the cooling the foments causes 


1 
} 
| 


280 CANADIAN HEALTH JOURNAL 


contraction the muscle fibres. this way the fibres are prevented from 
losing their ability contract and relax. 

The alienation combated retaining far possible the normal 
reflexes the flaccid muscles, restoring the patient’s mental awareness his 
alienated muscles, and stimulating his flaccid muscles reflexly through their 
proprioceptive system. 

The patient’s mental awareness his alienated muscles restored fixing 
the patient’s attention the insertion the alienated muscle and explaining 
him the normal action that muscle, group muscles. Sometimes this 
sufficient overcome the alienation and the patient immediately begins 
use his formerly flaccid muscles. other cases the alienated muscles can 
reflexly stimulated through stimulating the proprioceptive endings the muscle, 
tendon, and joints gently stretching the muscles passively, and passively 
moving the joints which they control. several cases Miss Kenny caused the 
tendons flaccid muscles stand out stretching the muscles and moving 
the joints they controlled. This she interpreted evidence increased muscle 
tone response physiological stimulation. 

The muscle inco-ordination she corrects first correcting the spasm 
and alienation and then teaching the patients make the movements slowly and 
smoothly repeated exercises. She prevents attempts muscle substitution 
teaching the patients keep their healthy muscles relaxed while trying 
use the paralyzed muscles. 

Miss Kenny has very strong objection the use splints. She says 
that they are unnecessary because the alienated muscles not require 
rested the relaxed position and because muscle imbalance without spasm 
will not produce contractures. She points out that they are harmful because they 
prevent the treatment the spastic muscles hot fomentations, they abolish 
most the normal reflexes the flaccid muscles, and they prevent the treat- 
ment the alienated muscles. They also stretch the spastic muscles, and 
aggravate and perpetuate the spasm. They cause disuse atrophy, weakness, 
and shortening the alienated muscles, and stiffness the joints. Accord- 
ing Miss Kenny, the deformities arising out anterior poliomyelitis 
are wholly due the spastic muscles. Since splints aggravate 
uate the spasms they not only fail prevent deformities but, fact, help 
produce them. 

were favourably impressed Miss Kenny’s demonstration and views 
poliomyelitis. could feel the spasm she demonstrated and see the 
effects they were producing. Moreover, could detect them ourselves 
other patients. saw her correct alienation few minutes our patients, 
which impressed with the functional nature the flaccid paralysis those 
cases, and clearly saw the inco-ordination and muscle substitution. After 
she left decided put her method the test and see how worked our 
hands and our patients. also decided follow her methods pre- 
cisely possible and add subtract nothing until had thoroughly 
mastered her technique. have followed this decision date. Our beds 
are set with the fracture boards, foot boards, hard mattress, and the trough 
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for the heels. The patients are systematically examined for spasm, alienation, 
and inco-ordination. have found spasm some the muscles over five 
hundred cases arising out the epidemic 1941 and some the 1938 
and 1937 cases. The stiffness the neck and back acute poliomyelitis has 
been recognized for years, but think erroneously attributed meningeal 
irritation. has resemblance the stiffness seen true meningitis, and is, 
fact, part the spasm peculiar poliomyelitis. Any the skeletal 
muscles, groups muscles, may spastic poliomyelitis. have fre- 
quently observed spasm the posterior neck and back muscles, the trapezius, 
the pectoralis major and minor, the biceps humeri, the hamstrings, and the 
calf and less frequently the muscles the abdominal wall, the ex- 
tensors the hands and feet, and the interossei. Wherever spasm was found 
was treated hot fomentations and most our cases the spasms have 
relaxed after the application the fomentations. have noted number 
instances where the spasms have returned with the beginning activity 
and have had again relieved more fomentations. are firmly con- 
vinced that the spasms are the cause the deformities. have not seen 
one deformity, not even foot drop, develop patients under treatment 
despite the fact that splints have been used. the other hand, have 
found spasm every case that came for treatment weeks months after 
the acute stage and presented deformities, and have seen these deformities 
correct themselves when the spasms were relaxed hot fomentations. 

few cases have been able immediately correct alienation Miss 
Kenny’s method, but most cases has taken matter weeks, and some- 
times months. Apparently the longer the alienation has existed, the more 
difficult correct. not doubt that some cases with severe and 
widespread damage the spinal cord the flaccid paralysis due destruction 
anterior horn cells, and therefore but are convinced that 
most cases there large functional element and that the flaccid muscles are 
indeed alienated from their brain control. also feel that the time and effort 
devoted the correction the inco-ordination and muscle substitution have been 
well rewarded. 

Miss Kenny’s technique examination and treatment has been carried 
out meticulously possible this Hospital since August, 1941. have 
found produce better results than any method have hitherto used. 


Until some better way found this the method will use for our patients 
future epidemics. 
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The Nursing Procedure 


DOROTHY DITCHFIELD, 
Superintendent Nurses, Children’s Hospital Winnipeg 
and 
ETHEL HYNDMAN, 

Ward Supervisor, Children’s Hospital Winnipeg 


specific function the nurse the Kenny method apply the 

fomentations according directions the physiotherapist and keep the 
patient comfortable and relaxed the normal anatomical position without 
any form fixation that might lead rigidity stiffness the joints, 
tightness affected muscles. one word the aim the nursing care 
relaxation. 


Tue 


fracture board placed under the mattress. piece wall-board four 
inches longer than the width the spring frame and fourteen inches wide 
placed vertically between the foot the bed and the mattress and tied the bed 
frame with twine. Two four-inch cubes wood are then placed between 
this board and the foot the mattress near the outer corners the latter, 
leave gutter for the patient’s heels toes rest in. piece flannelette 
for the feet rest against covers the central part the vertical board. 

The patient lies bed between woolen blankets but with cotton draw 
sheet under the head and another under the buttocks. The bed clothes cover- 
ing the patient are carried over the foot board. This foot board serves (1) 
maintain the normal standing reflexes through contact the sole the foot 
with plane surface, and (2) keep the weight the clothes off the feet. 
sense splint. very small children box substituted for the 
foot board. The feet are not kept against the foot board spasm present 
the calf muscle. 

The girls wear hospital gown and the boys gown else pyjama jacket 
worn back front. 

PosITION 


The patient placed bed “in position comparable the normal 
standing position with the arms the side and the legs straight.” folded 
towel may placed under the knees. afford the patient greater relaxa- 
tion, should turned his face two three times during twenty-four 
hours, unless respiratory distress makes this position uncomfortable. the 
acute stage the patient urged lie flat, but one longer fears that the 
patient will himself harm through voluntary movement. the abdominal 
muscles are spasm, the patient lies his back with hips and knees flexed, 
the lower legs resting horizontally pile five six pillows. The pillows 
are gradually removed the spasm decreases. restraining apparatus 
used any case: splints, casts. restriction placed the posi- 
tion which patient chooses sleep. 
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FOMENTATIONS 


From the nursing point view the specific positive innovation the Kenny 
method the use fomentations particular kind, prepared and applied 
particular manner. equally important negative innovation the doing 
away with the taboo against “stretching the paralyzed muscle.” Anyone 
who has done much nursing patients paralyzed poliomyelitis will know 
what this means nursing care and how strongly the taboo was insisted upon. 

For the fomentations used old white wool blankets obtained two 
the Guilds through radio and newspaper appeal. The size foments varied 
with the patient but three standard sizes for ages 12, and over 
pretty well suffice. For the back, abdomen and neck rectangular foments 
were used. For the arms, shoulders, legs and buttocks triangular ones were 
used because, there being more give material cut diagonally, they fit better 
and allow for free movement the part while the fomentation place. The 
triangular shape also allows the fomentation carry from thigh buttock, 
shoulder chest, that the whole muscle spasm may covered. 
far possible the joints are not covered foments. The whole nursing pro- 
cedure aims relaxation and mobility: there must feeling restriction 
binding. 


THE EQUIPMENT USED PREPARING THE FOMENTATIONS* 


ordinary clothes boiler two-plate electric stove. (The boiler 
developed many pin-hole leaks within few months.) 

ordinary clothes wringer attached the centre home-made 
table frame. chute pail under the table carries away the excess water. 
The other half the table receives the fomentation comes through the 
wringer. 

Squares rubber sheeting 20” 20” which are used carry the 


fomentations the bedside. One two squares are used for each patient, the. 


patient’s name pencilled the rubber with grease pencil. 
Woollen fomentation material. 
cut inches larger than the fomentation material. 
Venetian cloth 
Cotton binders—to keep fomentations place. 
Safety pins. 
Spring clothes pins, labelled with the patient’s name, one for each 
fomentation. 

10. Lifting forceps. 

11. Fomentation basin. 


PROCEDURE 


The orthopedic surgeon and the physiotherapist order the areas 


fomented and the frequency the fomentations. 


the apparatus may obtained writing the Superintendent, The 
Children’s Hospital Winnipeg. 
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Place pieces fomentation flannel labelled means clothes pin 
the boiler hot water. 

Allow boil. 

Remove from the boiler with the lifting forceps and quickly run 
through the wringer, allowing fall upon the rubber square. 

Roll quickly, carry the bedside and apply. 

Fomentations are usually applied from a.m. until p.m. the acute 
stage the foments are changed often possible. Where number are 
being applied the same patient, e.g. the back, shoulder, thigh and calf, this 
means that the applying and changing practically continuous process. 
means too that the acutely ill patient requires the full time one nurse. 
the chronic stage the foments are changed about every two hours. expert 
nurse can the fomenting for about six patients this stage. placed 
full graduate staff the fomentation treatment, with other duties, the 
bedside care being left student nurses. time these graduate nurses 
developed such skill and speed applying fomentations that one them was 
equal three nurses inexperienced the procedure. While Miss Kenny’s 
assistants are trained passive movements some extent well apply 
the foments, our nurses carried out manipulations, these being left entirely 
the physiotherapists. With still greater experience this first step physio- 
therapy may allocated nurses and carried out fomentations are being 
changed. 


GENERAL NURSING 


the acute stage the disease children are fearful, querulous, nervous, 
frightened that they are going fall. They have mental outlook and reaction 
that peculiar this disease. good nurse can much allay 
fear and engender confidence. and determination are unquestionable 
factors the cure patients about ten years and over; under ten years 
age determination natural and hope has yet little meaning. Again 
good nurse can much engender hope and determination. Noise and 
glaring light distress the acutely ill patient; possible his bed should placed 
that faces away from the light. Quiet desirable. 

Care the skin was problem. for occasional buttock 
rash which cleared easily there was irritation. the contrary, the 
moist hot packs seemed stimulate and tone the skin that was even 
healthier condition than normal. The contrast with the condition the skin 
seen patients treated splints and casts was most striking. 

Except for brief and inconclusive experiment with diet fortified with 
thiamin chloride, the patients all had simply good, balanced diet. Fluids 
were given freely. mineral oil-agar mixture was used correct any tendency 
constipation. 


Physiotherapy the Treatment Infantile 
Paralysis 


KENNY METHOD 


HELEN ROSS, C.P.A. 
Chief Physiotherapist, Children’s Hospital Winnipeg 


taken for granted that physiotherapist undertaking the treatment 
infantile paralysis thoroughly grounded anatomy and muscle action, 
and competent make analysis the muscular disability the patient. 
For number years have done complete muscle checks all patients 
with infantile paralysis and recorded them muscle chart and with 
code similar that the Harvard Commission. The strength the muscles 


indicated being normal, good, fair, weak, very weak nil. “Nil” the 
strength completely flaccidly paralyzed muscle. The chart indicates, one 
might say, degrees flaccidity. 

Miss Kenny’s analysis done for the purpose locating muscles spasm. 
essentially the reverse the standard method, yet the standard method 
gives indication. For example, apparent paralysis the sterno-mastoids, 
which was fairly common our recent epidemic, indicates search for spasm 
the opposing muscles, the posterior neck muscles. again apparent 
deltoid palsy indicates search for spasm the adductors the shoulder. The 
search for spasm, however, must positive and carried out following 
definite routine. That routine cannot given here, but may found Miss 
Kenny’s book. 

The analysis the muscular condition and determination the muscles 
spasm must made soon patient admitted, since the first 
requisite treatment the relief spasm means fomentations applied 
over the muscles spasm. have started active treatment early 
twelve hours after the onset symptoms and while the patient was still 
great pain. period three weeks for isolation allowed precede active 
treatment stiffness often present, deformities have begun develop, precious 
time has been lost. 

Miss Kenny believes, and have seen reason disagree with her, 
that the passive performance normal action muscle keeps the patient’s 
awareness active and also stimulates the normal reflexes that muscle. Accord- 
ingly the affected part put through full range movement soon spasm 
has subsided sufficiently allow it. the interval the muscle allowed 
rest the anatomic position. For example, the case what, the past, 
have called deltoid paralysis the patient the intervals between manipu- 
lation the shoulder lies with the arms the side instead having the arm 
adducted aeroplane splint comparable retaining device. have seen 
nothing but the best results from this completely unorthodox method. This 
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far cry from the complete immobilization affected part and the caution- 
ing nurses and mothers never allow weak muscle stretched 
part move from the position which the surgeon has put cast splint. 

Miss Kenny’s method re-educating functionally paralyzed muscles de- 
mands concentration and meticulously exact knowledge muscle action. The 

shown the position the muscle, its point insertion, and its 

done passively. Any attempt substitute other muscles stopped 

order prevent incoordination. Progression from passive active 

moven. done very gradually and carefully insure exact effort and 

prevent her muscle re-education, Miss Kenny uses the same basic 

ideas any physiotherapist, but with perfection detail, and exact- 
ness knowledg raise fine art. 

Activity the patient’s part encouraged soon spasm has been 
relieved. Progression sitting, standing and walking made rapidly 
possible, and weight bearing allowed even though knees may hyper- 
extended. 

summarize the chief points difference Miss Kenny’s method, may 
emphasize 

Immediate treatment. 

Muscle analysis locate spasm. 

Early movement through complete range. 

Perfection detail muscle re-education. 

Early activity, and progression weight bearing, without apparatus 
such caliper and braces. 


Some the Diet Patients 
with Poliomyelitis 


MARION COWAN, B.Sc.H.E. 
Out-Patient Nutritionist 
Children’s Hospital Winnipeg 


has been argued that dietary deficiency, particularly thiamin 

deficiency, predisposing factor poliomyelitis, even that poliomye- 
litis expression thiamin deficiency, reviewed the 
tories some our patients. The patients and, where possible, the chil- 
dren’s parents were interviewed and statement obtained the foods most 
frequently eaten home. information was obtained methods 
cooking nor could one determine quantities accurately. The homes were not 
visited. The diets were analyzed the assumption “average servings” 
and means standard tables. Obviously this all adds extremely 
incomplete dietary assay. The analyses obtained are given below without 
further comment. 
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Mrs. 


Units. 
S-B.U.—Sherman-Bourquin Units. 
*** CHO—Sugar intake not included. 


Convalescent Serum Poliomyelitis 


FRED CADHAM, M.D. 
Director Laboratories 
Department Health and Public Welfare Manitoba 


June September 15, 1941, eighty thousand cubic centimetres 

blood were collected the bacteriological laboratory from 125 donors who 
had previously suffered from attack poliomyelitis. The donors returned 
intervals and from 120 cubic centimetres blood were withdrawn from 
each donor any one time. This method benefits the health the donors and 
has the added advantage the laboratory that the continued cooperation 
satisfactory donors maintained. 

The serum was put vials containing cubic centimetres. 

requested that the administration convalescent serum was considered advis- 
able should given the pre-paralytic stage the disease and that should 
administered intramuscularly. 
Twelve hundred vials serum were distributed during the epidemic. 
occurred the previous epidemics poliomyelitis Manitoba when con- 
valescent serum was used, the clinical reports indicated that the serum was 
therapeutic value. 
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Clinical Findings Encephalitis 
(Western Equine) 


ADAMSON, M.D., M.R.C.P.(E.), F.R.C.P.(C.) 
Professor Medicine, University Manitoba 
and 
SARA DUBO, M.D., B.Sc. (Med.) 


term “acute encephalitis” arouses the minds most vague 

recollections the epidemics twenty years ago and also 
the memory occasional isolated cases cerebral inflammation which have 
followed acute infectious fevers vaccination have appeared for ap- 
parent reason. recently these latter have been rare and regarded 
clinical curiosities and only the past few years have epidemics encephalitis 
become more frequent this continent. seems likely that they will still 
more common the future and any community Canada must anticipate pos- 
sible outbreaks. Clinical and epidemiological studies are therefore some 
importance. 

The various sorts encephalitis can still not differentiated clinical 
means, but this may soon become possible, since the antibodies several 
types are now discoverable the blood persons who have been infected. 
Four varieties (Western equine, Eastern equine, St. Louis and chorio-menin- 
gitis) may now recognized complement-fixation and neutralization tests. 
Unfortunately the blood not positive until the acute stage past, that 
one can classify individual cases only after the event. But with this help, 
groups each variety may studied restrospect, with the hope that their 
distinguishing features may found. 

The widespread epidemic the Western equine type Manitoba the 
summer 1941 offered excellent opportunity for study. The Depart- 
ment Health and Public Welfare made thorough investigation possible 
encouraging hospitalization and providing all possible assistance. were 
able examine 266 cases with tentative diagnosis encephalitis admitted 
hospitals Winnipeg and St. Boniface. After thorough examination, lumbar 
puncture and hospital observation all and serological tests 125, the diagnosis 
was made 212 cases. The material presented here was derived from 
analysis the findings these cases. 


SYMPTOMS 


the case with most virus diseases there was enormous variation 
severity; some fell into profound coma within twenty-four hours and 
remained for week more, others had symptoms that were almost negligible. 
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But there was common pattern which was usually not hard recognize. Before 
going into details shall describe moderately severe case. 

The patient male adult who has been vigorous and active and employed 
outside job. July August becomes ill. While working the 
field develops headache which predominantly frontal. the same time 
soon after deep aching pain felt the neck spine and becomes drowsy 
but for night two may have insomnia—usually attributed the headache. 
During the first few days continues his work spite severe headache, 
drowsiness, abnormal sweating and chilliness. Vomiting occurs during this 
period; anorexia and constipation are severe. His associates notice that 
dull, listless, confused even disoriented, that his behaviour may 
described “funny”. spite this admits nothing except headache and 
may resentful any effort help him. 

Within the first few days the onset stops work and spends most 
his time apparently normal sleep. may lie for hours clasping his forehead 
both hands and may restless and complain pain. being aroused 
shows all the evidence disorientation space and time, though takes fluids 
and responds questions intelligently but slowly. His only complaint 
headache and backache. quite oblivious his mental torpor and though 
denying somnolence blandly dozes off while being examined. night may 
restless mildly delirious, but amiable and easily controlled. This state 
continues for several days, after which rapid improvement takes place. 


The following table lists the common symptoms and shows the percentage 
incidence each the cases reviewed. 


Percentage 

Symptom Occurence 
Both (insomnia followed 14.7 


Headache was almost universal symptom—only 3.7 per cent having 
escaped. was usually frontal (81.8 per cent) and confined that region 
34.2 per cent. Headache localized other regions was rare (temporal 7.5 per 
cent and occipital 4.8 per cent). The average duration was slightly under 
week. was commonly severe for the first few days dominate the 
moderate dizziness was often associated the early stage. 
Movement increased the pain and lumbar puncture gave relief some, though 
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definite association with spinal fluid pressure was discovered. most 
cases headache was the one symptom that patients did not discount and was 
usually for that reason alone that they sought medical care. 

Disturbance sleeping habits was, after headache, the most common symp- 
tom, per cent having been affected. Abnormal drowsiness was found 
per cent. Included this are some (14.7 per cent) whom there was first 
insomnia and later somnolence; 6.2 per cent had insomnia alone. was 
remarkable observe how completely complacent most patients were about 
somnolence. did not produce the slightest anxiety; commonly they passed 
off with smile offered the excuse that they always slept when there was 
particular work do. The sleep rule appeared peaceful but some com- 
plained terrifying dreams and some protested that they had been awake all 
night spite the nurses’ conviction the contrary. 

Cerebral Symptoms. Various degrees mental effects were noted 73.7 
per cent. These were much out proportion to, and more persistent than, 
fever and other evidence toxaemia. The commonest abnormality was general 
dullness, which sometimes was not detectable except acquaintances members 
the family. some cases this vague mental fogging could appreciated 
only retrospect, when the patient was recovering his normal alertness. 
has been indicated, most were not disturbed about their anxiety was 
entirely absent and frequently they could not understand why they should 
kept hospital. This general torpor varied degree complete stupor 
and even coma (10 per cent). Several patients lay deep unconsciousness and 
incontinent for three four days and finally recovered. Indeed, there likely 
other brain condition which unconsciousness persists for long without 
being followed death gross disability. Confusion and disorientation were 
common. few were hyperkinetic, especially night, but wild delirium was 
rare. Amnesia covering the irrational period was the rule and some had com- 
plete memory blank for the whole febrile course. Convulsions the onset were 
the rule infants but observed only one adult who had frequent right-sided 
Jacksonian attacks that recurred for two days and were followed recovery. 

Muscle pain some sort occurred 62.5 per cent. the average 
persisted for only four days and was much less severe than the headache. 
was described dull ache, and its site was often poorly defined though 
seemed referred deep muscles. 

Chills and sweats occurred alone combination 75.5 per cent cases. 
The chills rarely amounted rigour but sweating was often profuse 
longed. The odour was musty and, according some observers, had 
distinctive and repulsive quality. 

Vomiting occurred 46.8 per cent cases, was early the course 
the disease and not frequent persistent, usually lasting only one day and 
practically never more than three. 

Visual disturbances. Definite diplopia was found 14.7 per cent the 
whole group. About equal number had indefinite disturbances which were 
recorded “blurred vision”. few had mild photophobia. 
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PHYSICAL FINDINGS 


Facial Appearance. There were four rather common signs noted 
about the face, i.e., flushing, sweating, masking and bloating. The general 
impression often created the acute stage was that the patient was coarse, 
plethoric and perhaps debauched person. The nose was red, the conjunctivaes 
blood-shot, and there was puffiness about the eyes and general congestion 
the countenance this, together with dysarthria, tremor and complaints head- 
ache and diplopia, created convincing picture the morning after the week 
before. These striking facial changes could often appreciated only when 
the patient recovered; the transformation was profound that time and 
again failed recognize patients whom had observed intently only 
day two before. 

rule physical findings were surprisingly scanty and variable from day 
day; many severe cases abnormal neurological findings were almost com- 
pletely absent. They indicated, when present, widespread but mild upper motor 
neurone and striate involvement. Common findings and their percentage inci- 
dence are listed below. 


Absent knee jerks and/or ankle 45.6% 


Stiffness the spine was not significant the figures suggest. was 
commonly not noticed the patient and persisted only during the acute period, 
that is, for four five days. impressed one not being meningeal origin 
largely because attempted flexion the head seemed not particularly painful 
and did not induce the Brudzinski response. 

Abnormal Reflexes. Nearly per cent had some abnormality one 
more the four common and sluggishness the tendon 
jerks have been discarded being special value. Absence one more 
tendon reflexes the lower limbs was found some time half the 
cases. Up-going toes were found Babinski’s, Oppenheim’s Chaddock’s 
method per cent. Abdominal reflexes were absent more than half the 
cases and this was the most consistent and valuable all the neurological signs. 

Tremor was present 58.6 per cent and was value differentiating from 
poliomyelitis. was most common the tongue, next the lips and then 
the hands. was the “intention” variety; the tongue was tremulous 
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first being protruded, the lips attempting speak and the hands only 
voluntary movements. 

addition, there was few severe cases definite cog-wheel rigidity 
the limbs. infants general spasticity all limbs was the rule; this 
was the lead-pipe variety. Two boys (aged ten and twelve) had rigidity 
and flexion all the limbs for several weeks. One these died the sixth 
week and post-mortem showed equine encephalitis. The other made miracu- 
lous recovery; after being rigid, almost completely paralyzed and unable 
speak for five weeks, suddenly began recover and the course 
month became apparently normal, except for slight difficulty swallowing 
and paresis one hand. Blood examination was positive for Western equine 
antibodies the twenty-eight day. 

Dysarthria was present 31.5 per cent, and appeared due stiffness 
and tremor the lips and tongue. That was entirely secondary this 
suggested the fact that over per cent those with dysarthria also had 
obvious tremor. Cases with general rigidity were quite incapable articulation 
and only made themselves heard whining monotone. 

Nystagmus was found 22.7 per cent and was dependable differential 
point. definite nystagmus existed, were much inclined diagnosis 
encephalitis rather than poliomyelitis. was variable its appearance and 
rule was found only during the first half the illness. some cases was 
observed only single occasion. 

Kernig’s Sign was surprisingly rare (8.5 per cent) this fact was useful 
differentiation from various sorts meningitis. One might infer from this that 
meningeal involvement not great. 

Dysphagia was found five patients. This was evidently due paralysis 
the muscles deglutition and was always associated with dysarthria. 
only occurred those who were desperately ill; the five, four died. 

Bladder and bowel symptoms were common but probably not more promin- 
ent than any other central nervous inflammation equal severity (e.g., tuber- 
culous meningitis). Incontinence urine both was found 18.1 
per cent. was present only stuporous comatose patients and was likely 
due that alone. few had urinary retention and required catheterized. 
Constipation was almost always present; was sometimes associated with dis- 
tention and was persistent complaint some. Our impression was that all 
these symptoms were due general toxic effects rather than specific neur- 
ological lesions. The chief evidence for this that they invariably recovered 
toxicity diminished. 

Paralysis during the acute stage was not severe nor frequent; only thirty 
cases (14 per cent) were found and were classified follows 


General weakness 


id 
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The limb paresis was all upper motor neurone type and was never 
severe enough interfere with ordinary activity. 


TEMPERATURE AND PULSE 


Figure composite chart made from all the cases. Temperature 
reaches average peak 102°F. the second day and gradually falls 
normal the tenth. The average pulse relatively slow and does not 
above 100. There were wide variations from this average course but neither 
hyperpyrexia nor completely afebrile course was encountered. The tempera- 
ture was not dependable indication recovery. Very often confusion and 
delirium persisted for some days after fever had disappeared. 


ENCEPHALITIS 
TEMPERATURE 
AND PULSE CHART 


102 
100 

110 


DAY DISEASE 


Ficure 


CEREBRO-SPINAL FLUID 


Lumbar puncture was done every case and was occasionally repeated— 
249 punctures all. Twenty-eight cases (14 per cent those punctured) had 
pleocytosis but only five these were punctured more than once. Three 
others showed abnormal cells only the second puncture. Forty-one per cent 
gave counts between ten and ninety-nine. Twenty-one (10.5 per cent) were 
over four hundred. The total cell counts different days are shown 
figure IT. 


The highest counts are found the first four days, averaging nearly 150 
cells each day. There then drop the sixth day, followed 
secondary rise. Eleven cases done the ninth day show average count 
113. seems likely that the pleocytosis persists for several weeks some 
cases. Two punctures done the twenty-seventh and twenty-ninth days showed 
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and lymphocytes, respectively. This finding may, occasion, 
some value diagnosis after the acute stage has past. Though per cent, 
our cases gave cell count less than single count, probable that 
very few cases run their whole course without some increase cells. 

Differential cell counts were done seventy-five cases (figure The 
single case examined the first day showed per cent preponderance 


ENCEPHALITIS 
ENCEPHALITIS DIFFERENTIAL C.S.F. CELL 
C.S.F. Days Days DISEASE 
DISEASE 
CASES 100 
7 25 43 35 32 22 
150 
100 
c 50 
DAY 1 2 3 4 5 6 7 8§ 9 


granulocytes. the second day granulocytes and lymphocytes were evenly 
divided. The granulocytes then rapidly dropped per cent the fourth 
day, but rose per cent the fifth and sixth, after which they disappeared. 
Monocytes appeared considerable numbers (about per cent) the third, 
fourth, fifth and sixth days. This also proved differentiating point 
from poliomyelitis, which monocytes are rarely found. One would judge 
from these figures that the onset granulocytes and lymphocytes find their 
way into the spinal fluid equal numbers. The granulocytes then disappear 
rapidly. Since the curve their exit quite similar what happens stored 
blood seems likely that they are destroyed simple lysis. The lymphocytes 
contrast continue increase relative numbers right the end the 
period observation (nine days). This increase must also absolute since 
during this period the average total cell count falls but slightly. 


EXAMINATION 


Leucocyte counts were done only twenty-five cases during the first ten 
days. Sixteen these were over 10,000 per cubic millimetre and none was over 
16,000. can say from this that mild leucocytosis seems the rule, but 
many more cases should done confirm this impression. 


DIFFERENTIAL DIAGNOSIS 


remotely resembling the disease question are liable labelled without 
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thorough scrutiny. epidemics encephalitis such over-diagnosis not great 
because diseases resembling encephalitis are rare any community. The con- 
ditions, other than poliomyelitis, that were admitted hospital, wrongly diag- 
nosed, were: sub-arachnoid haemorrhage (2), typhoid fever (3), uraemia (1), 
brain tumor (1), chorea (1), pneumonia (3), influenza (6), malingering (1), 
disseminated sclerosis (2), cerebellar abscess (1), meningitis (2), Meniére’s 
syndrome (2) and mumps encephalitis (1). The diagnosis most these 
became evident further examination; the cerebellar abscess was recognized 
only autopsy. the other hand, several cases coming into the general hos- 
pitals with diagnosis cerebral vascular disease proved encephalitis. The 
spinal puncture these latter cases usually made the diagnosis, but some were 
discovered only post-mortem. 

The most convincing single evidence this disease positive complement- 
fixation neutralization test. Even this, found positive negative single 
occasion, not absolute proof. Since there has been encephalitis horses 
Manitoba during the past three years certain unknown proportion the 
population may have positive blood even though they have had acute illness. 
Such persons may have erroneous serological diagnoses made when they suffer 
from any illness with cerebral symptoms, but this would most rare event 
and false positives are likely uncommon. the other hand, definite cases may 
have negative serum reaction during the first three weeks longer. The only 
sure method diagnosis observe change serological reaction during 
the course the illness. have had only two such opportunities. One patient 
gave negative complement-fixation test the eighteenth day and positive 
neutralization test the ninety-third day the other had negative neutralization 
test the eighth day, which was reported positive the sixty-ninth. Both were 
typical clinically. 

The complement-fixation tests were done the laboratory Dr. 
Webster, Rockefeller Institute for Medical Research, New York. The serum was 
tested for Eastern and Western equine, St. Louis encephalitis and for chorio- 
meningitis. None was positive for any virus except Western equine. The 
neutralization tests were done the Rocky Mountain Laboratories (Dr. 
Cox), Hamilton, Montana, and were for Western equine virus only. 

Our experience with these tests summarized the table below. The 
figures brackets represent the cases that were negative twenty-one days 
more after the onset, and each instance are included the figure which 
precedes them. 

Blood samples one hundred and twenty-five patients were submitted for 
examination (ten these had two samples tested). Before sending the blood, 
had already classified the patients according our clinical judgment 
indicated above. There were forty-nine whom felt that the diagnosis was 
unequivocal, and whose blood was sent largely identify the type encephalitis 
these, thirty-nine were confirmed and ten were not. the ten negative 
cases, six had been ill for less than twenty-one days, i.e., fourteen, three, eighteen, 
eighteen, seventeen and thirteen days respectively. These were typical all 
respects and feel sure that they were suffering from encephalitis some 
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sort. The other four had had their initial symptoms more than twenty-one 
days before the test. Each one had convincing evidence encephalitis. 
other cause for the illness was found and all recovered. Two were negative 
complement-fixation and two the neutralization test. From these nega- 
tive results, must assume that some cases not develop antibodies 
sufficient quantities, that virus other than those tested for was involved 
the epidemic. 


RESULTS COMPLEMENT-FIXATION AND NEUTRALIZATION TESTS 


Clinical Complement Fixation Neutralization Total 
Diagnosis Negative Positive Negative Positive Negative 
Definite 

Probable 

Definite 

Probable 

Doubtful 


There were twenty cases considered “probable” encephalitis, whose blood 
was examined; seven had complement-fixafion test—six were positive and 
one was negative, but had been ill for only nine days. Thirteen had neutrali- 
zation tests; four were positive and nine were negative, and six these were 
more than twenty-one days past the onset. 

Fifteen cases considered clinically “doubtful” were submitted. seven 
who had complement-fixation test one was positive and six negative, but only 
one these latter had been ill for three weeks. “doubtful” cases had 
neutralization tests; one was positive and seven were negative, and six these 
had been ill for more than twenty-one days. 

will seen that the complement-fixation test agreed much more closely 
with our clinical findings than the neutralization test. consider only 
the clinically “definite” and “probable” cases, and ignore the negatives who had 
been ill less than three weeks, find that complement-fixation 
thirty-one out thirty-three cases, 93.9 per cent. Applying the same 
analysis the neutralization test, get eighteen positives twenty-six cases, 
69.2 per cent. bring cases also into the reckoning, the 
positivity for the two tests 91.4 per cent and 57.5 per cent respectively. 
not presume offer explanation for this difference; possibly not 
inherent the tests themselves but due difference the time which 
various antibodies make their appearance extraneous circumstances, such 
storage time. 

Differentiation from Poliomyelitis. The principal difficulty arose dis- 
tinguishing encephalitis from poliomyelitis. The points contrast are reviewed 
below. 
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Age and Sex Incidence have been compared the article epidemi- 
ology Donovan and Bowman. 

Comparison Signs and Symptoms. Twelve common clinical mani- 
festations are contrasted figure will seen that the two diseases 
have the same signs and symptoms and are contrasted only the frequency and 
intensity these. the figure the frequency each feature indicated 
horizontal lengths (and the figures they bear) intensity shown shading. 


COMPARISON INCIDENCE SIGNS AND SYMPTOMS 


TIREMOR 586 


Poliomyelitis the average and most respects imitation 
encephalitis. For this reason very mild cases encephalitis and very severe 
cases poliomyelitis are often hard diagnose. The five common findings 
encephalitis (i.e., headache, somnolence, sweating, cerebral changes and 
abnormal reflexes) may all occur poliomyelitis, but they are less common and 
very much less pronounced. Poliomyelitis overshadows encephalitis only 
two respects, i.e., stiffness the neck and production paralysis. There are 
absolutely differential points though the presence nystagmus tremor, 
the discovery monocytes the spinal fluid are very strong evidence against 
poliomyelitis and much favor encephalitis. Flaccid segmental paresis 
almost always due poliomyelitis. 

Temperature and Constitutional Symptoms. The acute stage poli- 
occupied about half week, encephalitis usually produced acute symp- 
toms for week. both diseases there are many cases less prolonged than 
this fact seems likely that many are and undiscovered. 

Spinal Fluid. The total counts from day day were not different. The 
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differential encephalitis was sometimes distinguished the presence 
moderate number monocytes per cent). Polymorphoneuclear 
leucocytes tend persist the spinal fluid unparalyzed poliomyelitis cases 
this contrast the paralyzed cases and also the usual case encephalitis. 

Serological tests are the most convincing evidence encephalitis. Only 
this test were some mild cases encephalitis diagnosed. 

Infantile cases encephalitis were first mistaken for 
omyelitis.” This was because the surprising age anomaly because 
clinically they were not like adult encephalitis. The disease was almost in- 
variably ushered convulsions after which the infant became almost fixed 
flexion for several days. Doctor Medovy has described number 
these cases. 

TREATMENT 


All cases should soon diagnosed admitted general hospital. 
There insufficient evidence contagion justify isolation infectious 
disease hospital, and the problems management are those for which general 
hospitals are better equipped. 

The underlying principle the treatment every case complete bed 
rest for sufficient period time. were much impressed with the neces- 
sity for this and were convinced that patients who remained and about 
prolonged the acute stage unnecessarily. Others who insisted getting out 
bed soon the acute stage was over suffered relapses. After the febrile 
period the patients could see reason for remaining bed, and invariably 
overestimated the extent their recovery. This sanguine outlook charac- 
teristic the disease and much persuasion often necessary prevent too 
early activity. feel that for the average case four weeks complete rest 
and six weeks’ convalescence minimum. those who have had severe 
attacks one cannot expect complete disappearance signs and symptoms for 
least six months. 

The immediate problems treatment are largely those general super- 
vision and nursing. The chief difficulty severe cases was matter keeping 
nourishment because stupor and anorexia. Most would swallow adequate 
quantities when aroused and fed nurse, but intravenous fluid was necessary 
the presence much stupor. For hyperkinetic cases bromides and chloral 
per rectum were given with benefit. 

Enemas were frequently required because stubborn constipation, dis- 
tention and abdominal discomfort. small number required catheterization 
few occasions. 

particular effect from the sulpha drugs was noted though rule they 
were given severe cases chiefly prophylaxis against pulmonary con- 
tamination. 


Complete spontaneous recovery occurs the great majority cases who 
are given adequate period convalescence. Residual subjective symptoms, 
especially dizziness, headache and general weakness, may present for some 
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months. Such symptoms seem more common elderly patients and 
frequently difficult differentiate these from symptoms that might arise from 
pre-existing arteriosclerosis and which may have been precipitated the acute 
illness. 

Doctor Graf examined one hundred and twenty patients from one 
three months after the acute attack. The subjective symptoms with percentage 
incidence shown the following table. 


SUBJECTIVE SYMPTOMS 


General weakness 33% 

Localized weakness 3.3% 
Diplopia 1.6% 
Confusion 


the same group objective findings were few; 13.3 per cent showed some 
tremor the hands, tongue lips and 2.5 per cent showed nystagmus. None 
these had definite paralysis paresis. 

After personally following small number patients with subjective 
symptoms ever since the original attack think that nearly all will recover, 
except for arteriosclerotic symptoms referred above. There have been 
few cases who, though they appear normal and protest that they are well, have, 
according their families, slight changes. This sometimes shown 
irritability, but not few the consort believes that the patient has become 
more amiable and “easier live Such mellowing effect the dis- 
position unique pathological effect. Minor degrees paresis have been 
seen, but are rare and definite Parkinsonism has not been encountered this 
time. 


SUMMARY 


Encephalitis (Western equine) produces fairly constant clinical picture. 
Subjectively the dominant features are headache (96.3 per cent), disturbance 
sleep (71.3 per cent), and spinal pain (62.3 per cent). The characteristic 
constitutional effects are not unlike those fairly deep alcoholic intoxication. 
The patient drowsy and indifferent and when aroused confused quite 
disoriented but protests that well except for headache. usually 
complacent and not inclined quarrelsome violent. delirium 
amiable and easily controlled. The thick speech and the appearance the 
face completes the picture. 

The usual neurological signs are curiously like those disseminated 
sclerosis. Nystagmus, intention tremor, absent abdominals and up-going toe 
are common and the speech though not inclined jerky. The 
great difference from case case not the variation the symptoms 
present but the intensity all signs and symptoms. There are many very 
mild cases, and some that are extremely severe. 
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matter how severe poliomyelitis may never presents this picture 
the general effect complete contrast what usually found encephalitis. 
The child appears more alert than normal, querulous with vague discomfort. 
Headache and neckache are commonly the only symptoms and dur- 
ing the first few days rigidity the neck and spine are the only physical signs. 
Very mild encephalitis may produce picture almost identical with this and 
unless there tremor, nystagmus, monocytes the spinal fluid, unless 
flaccid paralysis supervenes, differentiation cannot made without serological 
test and then only after the acute stage past. 


The Pathology Western Equine 
Encephalomyelitis 


HUMAN CASES, MANITOBA EPIDEMIC, 1941 


TON QUONG, M.D. 
Assistant Physician, Municipal Hospitals 
Demonstrator Pathology, University Manitoba 


URING the summer 1941 the midst epidemic poliomyelitis 
there occurred cases encephalitis having the clinical features the St. 
Louis type. Complement-fixation tests showed positive reaction for Western 
encephalomyelitis. number the cases died and post-mortem examinations 
were performed eighteen, which fourteen were from the Municipal Hos- 
pital and four from the Winnipeg General Hospital. 

these eighteen cases eight were females and ten were 
average age was fifty-two years, the oldest being woman eighty-three and 
the youngest boy nine. these only three gave positive complement- 
fixation reaction for Western encephalomyelitis. The average duration sick- 
ness for those giving the negative serological reaction was 6.7 days. This short 
period probably the explanation for the negative test. only one case was 
the virus recovered from the brain. The post-mortem was performed this 
patient four hours after death and cubes cerebral cortex equal parts 
glycerol and saline buffered were immediately dispatched 
thermos bottle containing dry ice, air express, Dr. Webster, the 
Rockefeller Institute for Medical Research, New York. 

Many the previous autopsies from which cubes cerebral cortex did 
not yield virus were done more than twenty-four hours after death. The speci- 
men was immersed equal parts glycerol and physiological saline, and stored 
refrigerator for several days till group specimens were sent air 
express. These factors may have accounted for the low incidence virus 
recovery. 

admission all these cases were febrile, with temperatures ranging from 
100 105° Clinically several did not appear particularly ill but soon 
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after admission they lapsed into semi-stupor became comatose. The 
neurological disturbances were very variable, ranging from just sore back 
complete disorientation and delirium. There does not seem any sign that 
prognostic value. 

the autopsies the gross findings were insignificant. The brain and cord 
showed slight oedema with increased prominence the vessels giving the brain 
salmon-pink colour. gross haemorrhages were seen. Only one case, 
boy aged nine years whose disease lingered for forty-three days, was any gross 
change noticeable the brain substance; both lenticulo striate regions showed 
extensive areas softening. Bronchopneumonia was found eight the cases, 
probably just terminal condition. 

The microscopic changes were striking and widespread, involving both 
brain and spinal cord. Although some lesions occurred the white matter 
there was special predilection for grey matter, especially those masses the 
basal ganglia and midbrain. 

The changes may considered three groups, namely the covering mem- 
branes (leptomeninges), the perivascular reaction, and the changes the brain 
tissue. 

(1) The leptomeninges show oedema which separates and fibres, 
especially those surrounding the vessels. are scattered, small, round 
nuclear cells and some larger cells with irregular elongated nuclei. The small 
cells have the appearance lymphocytes and the larger are likely microglial 
origin. The cells are more numerous within and near the walls blood vessels. 

(2) The perivascular accumulation these cells much more marked 
within the brain where the cells distend the adventitial Virchow-Robin space 
and are also the perivascular space His. This non-specific reaction can 
seen almost every section different levels from the cerebral cortex the 
lower spinal cord and its intensity closely parallels the changes the neighbour- 
ing tissue. 

(3) The changes the brain tissue are very widespread. For the most 
part they are discrete tiny areas 0.2 0.4 millimetres diameter which the 
disintegrated architecture replaced small cells, some with round nuclei and 
others with elongated, twisted nuclei characteristic the cell” phase 
microglia. That these cell aggregations take place where the pre-existing ele- 
ments have been damaged shown some sections where the only feature 
intense focal necrosis leaving moth-eaten areas rarefaction which there 
has not yet been any cellular reaction. feature several the acute fulminat- 
ing cases the presence small microscopic areas haemorrhage the pons 
medulla and basal ganglia. 

remarkable that the destruction the neurons can focal when 
the infection widespread. the neuron happens within one the 
areas focal necrosis will completely destroyed, whereas just outside the 
necrotic areas neurons appear little affected. The lesions the gray matter 
the cerebral cortex are sparse and the whole small compared with those seen 
the basal ganglia and mid-brain. 

The lesions the cord are smaller but resemble their focal distribution 
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those found the brain. They have been found every level down the 
lower lumbar segments and are situated mostly the gray matter the anterior 
and posterior horns. few, the cord alone was examined, would diffi- 
cult distinguish these lesions from the lesions found acute poliomyelitis. 
poliomyelitis the areas destruction are larger, many the reacting cells 
are polynuclear leukocytes and focal areas necrosis are not found the 
corpus striatum. 

The above pathological changes probably explain the absence extensive 
paralytic phenomena because the lesions are small and the destruction limited 
those neurons immediately involved but sparing those neighbouring it. Also 
the transient paresis and the various cranial nerve disturbances could explained 
likewise, and not difficult imagine that complete recovery could take place 
provided the destruction was not too great and happened spare particularly 
those vital centres the midbrain. This latter clearly shown three cases 
that died rather suddenly and unexpectedly. all three the greatest damage 
was the nuclear masses the medulla with comparatively light involvement 
the other regions. The widespread nature the lesions doubt gives rise 
the variety and day-to-day changes seen the signs and symptoms some 
these cases. 

SUMMARY 


Eighteen cases Western equine encephalomyelitis humans have been 
studied autopsy. The changes involve the meninges with oedema and few 
scattered mononuclear cells, the perivascular spaces with collections round and 
microglial cells, the brain and spinal cord with small areas focal necroses which 
are invaded microglial cells. The gray matter more affected than the white 
matter. The basal ganglia and mid-brain show the most marked lesions but 
area free from attack. Lesions are found the anterior and posterior horns 
the spinal cord, their nerve roots, and the cerebral cortex. 

The tiny areas focal destruction such widespread disease striking 
feature and probably accounts for the freedom from serious sequelae most 
the cases that survive. 
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4081—Meninges showing oedema, with few scattered lymphocytes and 
microglial cells adjoining congested vessel. 300 
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4081—Section from left caudate nucleus showing perivascular round cells 
several small vessels. 
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4081—Section from optic thalamus showing dense focal aggregation 
microglial cells with total degeneration the neurons the central part. One 
neuron periphery shrunken and the nucleus pyknotic. Surrounding struc- 


tures appear normal. 140 


4068—Thoracic cord anterior horn showing small focus cells and 
slight perivascular collection cells around the vessel the lower right 


corner. 
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4068—Lumbar cord anterior horn lesion with disintegration neurons 


and moderate cellular reaction. 135 


4082 


near the centre show pyknosis, one being very shrunken. 360 


Floor 4th ventricle showing disintegration neuron cells. Two 


a 
= 
S 
& 
& 
=| 
= 
Sen 
nas 
= 
~ 
Su 
+ o ~ 
=| no 
.e a ™ 
3 
= n in 
ry ve 
re 


306 


4 

> 
* 


} 


Hospital 


Case Age 


Duration 


Frontal headache, ano-|T. 101. 


| 


Aug. 14th. Onset 101. 


Symptoms 


Onset Aug. 24. 102, pulse 


complaint frontal 
headache 
drowsy. 


rexia, emesis (the lat- 
ter persisted), consti- 
pated, restless and 
finally disorientated, 
and somnolent, coma- 
tose before death. 


Headache, 
and some cough, very 


Aug. tated; first symptom 


headache began Aug. 
21. 


Onset Aug. 4th. Fron- 
tal headache and vom- 
iting 


Aug. drowsy Aug. 8th. 


Coma Aug. 10th. 


Onset Aug. 30th. Head-|T. 101.5. 65. lung apex tuber- 


ache,disorientatedand 
irrational. Very rest- 
less when lucid. Slept 
great deal, and 
times only semi-con- 
scious. 


Onset Aug. 15th. Sev- 
ere frontal headache 
and vomiting. Head- 
aches persisted for 
re- 
very somnolent. 


Onset Aug. 13th. Mod-|Cyanosed, tremor lips|Autopsy gross 


erate headache (fron- 
tal) 4days. Vomiting, 
cough, diplopia, blur- 
red vision, very pro- 
fuse sweating. Som- 
nolent weeks. Dis- 
tressing hiccough. 
Dull twitching, 
picking bed clothes 
Aug. 15th 17th. 


Onset Aug. 9th. Fron- 
tal headache, pains 
the limbs, anorexia, 
constipa- 
tion, for days. Very 
drowsy and had ab- 
dominal pain. Was 
making progress when 
suddenly 14th day 
complained 
gastric pain, became 
cyanosed and died 
one hour. 


ness left neck, sore 
back, vomited, 
came delirious the 
15th. 


| 


Aug. 20th. Onset very|T. 102. 90. 27./The lungs are markedly 


feverish, drowsy and 
vomited. Aug. 
lapsedintosemi-coma. 
Has had hypertension 
for years. 


120. Tongue dry and 
thick, Kernig negative. 
Knee jerks normal. Ab- 
dominals sluggish. 
Lumbar puncture cells 
126; lymphocytes 34, 
monocytes 
morphs Sedimen- 
tation index plus 19. 


Marked ptosis, dysar- 
thria, urinary retention, 
sluggish knee and ankle 
jerks, absent abdomin- 
als, bilateral Babinski. 
Marked 
mor. L.P. clear fluid, 
lymph. Serum posi- 
tive for Western equine 
encephalitis. 


vomiting|T. 103. 118. broncho-pneu- 


Tremor tongue, fibril- 
lation facial muscles, 
dysarthria, still back, 
incontinence, absent ab- 
dominals, bilateral Ba- 
binski. L.P. Aug. 25th 
cells 735. 58%, Ly. 
42%. Very drowsy, in- 
coherent and delirious. 


T..100. 97. congested 


Profound coma, could 
not aroused. Entire 
body very stiff and rigid. 
Knee jerks hyperactive. 
Ptosis left lid. General 
hypertonia. L.P. cells 
200. 100%. Cheyne 
Stokes respirator, cyan- 
osed before death. 


Intention tremor hands, 
tongue, mouth and face. 
Febrile throughout the 
course 104° day 
death. Dysarthria, 
retention urine, fecal 
incontinence, absent ab- 
Bilateral Ba- 
binski, marked general 
spasticity. L.P. Sept. 
cells 120, 12%, 
Ly. 86%, 
positive for Western 
equine encephalitis. 


Flushed face, neck and 
back. Still very co- 
herent. Knee and ankle 
jerks absent, involun- 
tary. Cog 
upper limbs; lower 
limbs flaccid. L.P. cells 
30, mostly lymphocytes. 


and jaws, dysarthria, 
difficult swallowing, 
urine and fecal incon- 
tinence, absent abdom- 
inals, bilateral Babinski 
reflexes. 
rigidity. L.P. 425 cells, 
Polys 5%, Ly. 95%. 
Serum negative for West- 
ern equine encephalitis 
but virus recovered from 
brain. post mortem. 


Tremor the lips, tongue 


slight stiffness 
neck and arms. All 
reflexes hyperactive, up- 
going toe one occa- 
sion. Febrile for days 
after admission. 
cells 70, 100% mono- 
cytes. 


Color poor, very drowsy, 


pupils small, not re- 
Tongue 


act light. 
dry. Negative Kernig. 
Babinski doubtful. Ab- 
dominals, knee, and 
ankle jerks not able 
elicit. L.P. cells. 
Respirations shallow. 
Cynosed, very delirious, 
and died hours after 
admission. 


Very obese, drowsy and 
rigid, non-responsive and 
dehydrated. Not able 
elicit any reflexes. 
All the limbs are hyper- 
tonic. L.P. all 
lymphocytes. 


Terminal bronchopneu- 


120. hypostatic con- 


the pial vessels. Serial 


geal and pial vessels. 


caseous type, with mar- 
ked 
and patches broncho- 
pneumonia. Brain cov- 


firm nodules especially 
the sulci. 


90. lungs are congested 


Gross Autopsy 
Findings 
(Positive Findings 
Only) 


monia bases both 
lungs. Brain moderately 
oedematous, pial vessels 
prominent down the 
very small ones. Serial 
sections grossly normal. 


gestion the lungs. 
The brain grossly was 
only slightly oedematous 
with moderate dilatation 


sections grossly 


monia both lung bases 
with mild acute bron- 
chitis 
Brain wet and moder- 
ately congested. Nega- 
tive serial sections. 


lungs, 
some small patches 
broncho-pneumonia. 
Very congested menin- 


Negative serial sec- 
tions, 


culous cavitation, fibro- 


patchy broncho pneu- 


monia. Congested and 
oedematous 
brain. gross abnor- 
mal findings serial 
section. 


ination was entirely ne- 
gative except for little 
thickening the men- 
inges and some increased 
prominence the cere- 
bral vessels. 


congested and the sub- 
stance the brain has 
pinkish color. 
sections are negative. 


and show patches 
broncho-pneumonia 
both lungs. The brain 
quite wet and ap- 
peared under in- 
creased pressure. The 
vessels are dilated and 
prominent. Serial sec- 
tions show 
abnormality. 


congested with acute 
tracheitis 


erately enlarged with 
some coronary atheroma. 
and stones. There 


brain with congestion 
the vessels. Negative 


+Ly. 


Ly.+ 


MICROSCOPIC FINDING: 


Caudate 
Cerebral basal Lenticulo Thalamus 
cortex gangalia striate 
L.+ Py. 
focal focal diffuse L.- 
Cor 
Dm.+ N.- 


Pv.+ 
L.+ 


Ly.+ 


+Ly. 


Non- 
specific 
Arach- 
congestion|noiditis 
Ly.+ 


L.+ 


Pv.+ foc 
focal con 
N.+ N.++ 
focal 
Pv.+ conflu. 
Pv.++ 
L.+ 
focal 
L.+ 
focal Perivas 
White and Foci 
gray cells 
matter Mi.++ 
lesion 
focal 
Pv.+ 


“035060 
geal 
reaction 
hrs. 
Admit. 
Aug. 
1941 
dys. L.++ N.+ 
Admit. focal Dm.+ 
Aug. 
1941 
dys. 
Admit. 
day 
| dmit 
wk. 
Admit. 
Sept. 
1941 
ered with small white 
dys. 
Admit. 
Aug. 
1941 
dys. 
Admit. 
Aug. 
1941 
dys. ately enlarged 
Admit. Vessels the brain 
Aug. 8 
1941 
day 
Admit. 
Aug. 
1941 
dys. N.++ 
Admit. 
Aug. tis. ihe heart mod- 
moderate oedema the 


NGS BRAIN AND CORD—POSITIVE FINDINGS 


medulla and substantia nigra. 


CONCLUSION 


Encephalomyelitis compli- 
cated 
monia. 


Encephalomyelitis. 


Encephalomyelitis. 


Encephalomyelitis and 
broncho-pneumonia. 


Pulmonary tuberculosis. 
Encephalomyelitis. 


Encephalomyelitis. 


Encephalomyelitis. 


Encephalomyelitis. 


Encephalomyelitis. 


Pons and GENERAL IMPRESSION THE CASE 
Red Sub Cere- Dentate 4th vent. 
nucl. nigra bellum floor 
Dm. Dm.+ This appears typical case. Cortical lesions few and 
focal Mi.+ small, mostly small round cells. Necrotic foci are very 
Conflu. N.++ prominent the basal ganglia, peduncles, level red 
Np.+ nucleus and the medulla. Destruction neurons most 
marked the areas necrosis the level the red nu- 
cleus, maximum damage seems have fallen the basal 
ganglia, pons and medulla, with decrease the peri-vascular 
cuffing and the number lesions above and 
below this. 
This case very closely resembles the above. Lesions above 
focal the medulla are small and focal, confined mostly the gray 
matter. These enlarge and finally the level the med- 
ulla there are extensive areas necrosis with demyelin- 
ization, destruction neurones and the lesions filled 
many microglia. Polymorphs are not dominant any 
these lesions. Round cells make the greater number. 
This case similar above case. Lesions extend from cortex 
focal and cord, with small focal lesions above and below and with 
conflu. larger confluent areas extensive destruction the basal 
Dm.++ ganglia, pons, and medulla. 
This case presents also the many small aggregations inflam- 
conflu. matory and microglial cells starting with few the cortex 
Mi.++ Dm.++ and increasing their maximum intensity the floor 
the 4th ventricle where extensive necrosis present. 
Np.++ the substantia nigra marked disintegration the pigment 
cells can seen they happen found near one 
these foci. 
The lesions this case have similar distribution the above, 
L.+ but the whole they are smaller and consist mostly 
small, round nuclear cells which appear microglia. 
The thickened pia arachnoid difficult explain other than 
than that due previous inflammation. 
The lesions and their distribution conform well with those 
focal focal found the other cases. The most marked reaction 
conflu. the basal ganglia, thalamus, and pons. coincidental 
finding was hypernephroma the left kidney. 
Mi.+++ 
L.++ Degen. The lesions are quite discrete with very marked necrosis 
focal pigment focal those found the pons and appear less above and 
below this level. 
Mi.++ Np.++ 
L.+ The distribution and type lesion this case conform with 
focal the foregoing. One section from the insula shows area 
Mi.+ quite wide with extreme degree destruction and marked 
Pv.+ microglial reaction. 
L.+++ The lesions resemble the others and appear most numerous 
focaland the basal ganglia, midbrain and the dentate nucleus the 
conflu. cerebellum. 
Haem+++ 
Mi.++ 
Clinically this case was very typical. The lesions the brain 
conflu. resemble the other cases their distribution and the type 
Mi.+ cells present. There are marked destructive lesions with 
fairly marked microglial reaction the caudate nucleus, 
Mi. 
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Brain wet and moder- 


ysarthria, still 


incontinence, absent ab- 


1941 headache began Aug. 
21. dominals, bilateral Ba-| ately congested. Nega- 
binski. L.P. Aug. tive serial sections. 
admission. 


1941 


fever and comatose 
for day. 


N.: Necrosis around the inflammatory areas. 
Np. : Neuronophagia and degrees of neurone degeneration. 


low, numerous rhonchi 
the lungs. B.P. 130/ 
70. Limbs stiff, the 
reflexes the upperlimb 
are sluggish and absent 
the lower limb. L.P. 
290 cells, made 
Ly. Mo. 


Haem. : Microscopic haemorrhage. 


LEGEND 
FOR THE Mi. : Microglial reaction. 
ABBREVIATIONS Dm. : Demyelinization. 


brain shows some flat- 
tening the convolu- 
tions, and many the 
small vessels are prom- 
inent the brain sur- 
face. Serial section 
grossly normal. 


~A4079 20th. Onset very/T. 102. 90. lungs are markedly 
dys. feverish, drowsy and| Very obese, drowsy and| congested with acute 
Admit. vomited. Aug. rigid, tracheitis and bronchi- 
Aug. lapsedintosemi-coma.| dehydrated. Not tis. The heart mod- 
1941 Has had elicit any erately with 
for years. All the limbs are atheroma. 
tonic. Chronic cholecystitis 
lymphocytes. and stones. There 
moderate oedema the 
brain with congestion 
the vessels. Negative 
serial section. 
hrs. anorexia, Some tremor with very early broncho- 
Admit. 24th, insomnia. hands and face, hyper-| pneumonic changes 
Aug. 26| became active knee jerks, both bases. The brain 
1941 26th, somnolent, dominals appears normal grossly 
less, got out slight spinal except for very slight 
and fell. oedema. 
plantar response. 
A4152 |Aug. 22nd. Onset. 102. 125. 20./Theright frontal lobe has| L.+ 
dys. came drowsy Very drowsy, non-re-| been converted into foca 
Aug. ted. 23rd. Diarrhoea| ary incontinence, haemorrhage sustained Dm.+ 
1941 and anorexia. low resp., tongue birth. marked 
and dark, throat increase the amount 
birth result flamed, absent knee spinal fluid. The 
injury. abdominal reflexes. other organs did not 
440 cells. Aug. 30th show any gross abnor- 
arm became very mality. 
lapsed into deep coma. 
dys. andconstipation, Physical both lungs with much 
Admit. pain the negative except for sticky mucus the 
Aug. bar region. back larger air passages. The 
1941 L.P. Aug. brain appeared grossly 
paralysis both normal. 
and legs. Aug. 17th, 
acute 
ure; placed the res- 
pirator with avail. 
Pulse and temperature 
climbed rapidly before 
death. 
dy. fever, and All reflexes normal mortem findings Hea 
Admit. Aug. present. L.P. normal except for 
Aug. Aug. 6th. Paresis both lower| congested brain. 
1941 back. limbs. Aug. 7th, ter- 
rific headache; became 
irrational and died. 
dys. nausea, vomiting, The examination tem findings are Pv.+ 
Admit. tive except for 121 except for congested 
Aug. headache. the spinal fluid. brain. 
1941 55%. Ly. 31%. Mo. 
Globulin+. Aug. 
22nd, drowsy, confused, 
restless and hard 
rouse. Aug. acute 
respiratory failure, put 
respirator with 
avail. Death came 
rather suddently. 
dys. headache; drowsy| Very drowsy, monia both conflu. Here 
Admit. vomited, became with difficulty, marked cloudy swelling softening very mar|ked 
Aug. conscious. L.P. done} spoke, only kidney. The Mi.++++ 
1941 this time was mask-like face, brain was remarkably Haem.++ 
L.P. Aug. wheel rigidity; had sev-| soft. Serial sections re- 
all monocytes. eral relapses, and be-| vealed very extensive Normal |structure areas 
roused but came areas softening the out. 
fall back very emotional; region both lenticulo- 
again. oped extreme striates. 
tures with wasting all 
limbs, and 
sores. Serum positive 
for Western equine en- 
Febrile 
throughout. 
dys. ziness and sore examination and congested, the heart focal, 
Admit. for days. except for stiff moderately enlarged 
Aug. into semi-stupor and| anelevated B.P.| with left-sided hyper- Dm.+++ 
1941 then came 180/110. Aug. trophy. The brain Pv. 
L.P. pressure 290 moderately oedematous, Mi.+++ Mi. 
water, 290 cells. with some flattening 
80%, Mo. 20%. the convulutions, and 
much albumin. increased prominence 
the vessels. Serial sec- 
tions were grossly nega- 
tive. 
hrs. rexia for comatose, eyes with slight focal 
Admit. dizziness for days,| left pupil small, the heart, the right 
Aug. headache for dry, breath sounds side was dilated. The Mi.+ 


Pv. For perivascular cuffing. used Pv. Haem. Pv. Indicate 
Ca. indicates perivacular haemorrhage and peri- 
vascular calcification. 

Infilt. Indicates infiltration. This 


L.++ L.++ Clinically this case was very typical. The lesions the brain 
conflu. resemble the other cases their distribution and the Encephalomyelitis. 
Mi.+ cells present. There are marked destructive lesions with 
Dm.+++ fairly marked microglial reaction the caudate nucleus, 
Mi.++ medulla and substantia nigra. 
L.+ f&d. ant. This case does not show the extensive necrosis seen others. 
horn focal Many neurons look quite normal. The cellular foci 
Dm.+ Mi.+ small and frequently these appear small peri-vascular 
aggregations with few polymorphs and red cells wellas 
some microglial cells. There are many small dicrete collec- 
tions microglial cells the dentate nucleus the cere- 
bellum. 
L.++ L.++ This case porencephaly, the result birth injury. 
focal Mi.+ The onset paresis and paralysis his left arm made us| Porencephalia (right 
Mi.+ Pv.N think that this might have been case poliomyelitis but (hemisphere). 
the distribution the lesions the brain would indicate| Encephalomyelitis. 
that this definite case encephalomyelitis. 
Pv.+ unusual case. ran extremely acute course. 
Mi.+ Mi.+ Compared with the other cases there relatively little Encephalomyelitis. 
even the microscopic sections the brain. The most 
prominent feature are the small areas haemorrhage scat- 
tered throughout the floor the 4th ventricle, medulla and 
cord. 
L.+ L.++ L.++ This the first fatal case come autopsy 
Mi.++ lesions could found the sections taken from the cere-| Encephalomyelitis. 
L.+ L.+ bral cortex. Practically all the little foci cells are found 
focal Mi.++ Microscopic areas haemorrhage area 
N.+ feature this case, also the case with those cthers that 
Mi.+ ran fulminating and acute course. 
L.+ This case also ran very rapidly fatal course, and the Encephalomyelitis. 
Mi.++ focal prominent features are the the areas microscopic haemor- 
rhage the basal ganglia and the medulla. 
Mi.+ 
N.+ 
Neurones the most atypical all the cases. was the first 
extrieme with conflu. case recognised form encephalitis the wards 
microglijal reaction. the King George hospital. had all the signs charac- 
teristic encephalitis lethargica. early showed signs| Encephalomyelitis. 
Parkinsonism. Microscopic sections from this brain 
show advanced areas softening with great microglial pro- 
liferation like that seen carbon monoxide asphyxiation 
the areas affected cerebral thrombosis. The expla- 
nation probably that here the infection lingered 
produce progressive destruction. had positive com- 
plement fixation reaction Western equine encephalitis. 
This case illustrates the extreme clinical variance which this 
disease may show. 
L.+++ This case peculiar that the microscopic sections from the 
focal Pv.+ focal brain show numerous discrete small areas that appear Encephalomyelitis. 
Mi.+ Mi.+ Dm.+++ eaten’’ with only minimal cellular reaction. These little 
focal All are rarefied areas which practically all cellular detail has been 
Pv.+ ant. destroyed are not larger mm. They are most numer- 
Mi.+ horn. ous the basal ganglia, pons and cervical cord. 
Pv.+ This patient died after illness about 13-14 days. (1) Encephalomyelitis. 
focal both ant. focal and lesions are notably small and seem consist small aggre-| (2) Right-sided heart 
diffuse and post. small gations microglial cells. Here the cord the part with failure. 
infilt. horns. greatest involvement, with small areas haemorrhage 
N.+ Mi.+ the pons. 
Np.+ 
Mi.++ 
down 
umbar 
segment. 


idicates lesions, aggregations inflammatory and 
microglial cells; where these happen focal 

This sometimes used indicate focal and diffuse. 


Rbc Indicates red blood cells where these happen 
seen small numbers. 

Pv. Ca. Perivascular calcification. 

Ly. Lys. Lymphocytes. 


Polymorphonuclear cells. 

Mo. Mononuclear. 

++, +++, Indicates degree, extent and number 
lesions, slight, moderate, marked and very marked. 

L.P. Lumbar puncture. 
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Western Equine Encephalomyelitis Infants 


HARRY MEDOVY, M.D. 
Captain, 


Lecturer Pediatrics, University Manitoba 


August, 1941, period little more than two weeks 

several cases apparently proved Western equine encephalomyelitis were 
seen infants under one year age. description similar out- 
break this age group has appeared the literature and because these cases 
have been identified the Western equine variety encephalitis, the cases 
are here reported. 

Nearly all the infants were breast-fed. All them presented the picture 
acute cerebral infection—high fever, convulsions, bulging fontanelle, gen- 
eralized rigidity, increased globulin and pleocytosis the cerebro-spinal fluid. 
Altogether 509 cases encephalitis were reported from the Province Mani- 
toba this outbreak. Twenty-seven these were infants under one year 
age. 

This report concerned with nineteen infants divided into the follow- 
ing groups: 

Nine cases who have after six months determined the 
author’s own examination correspondence with the family physician. 

Two cases whose present state unknown. 

Two cases who died about eight months after the acute onset. 

Six cases known have the form spastic paralysis. 


The cases group and comprising eight cases were not seen the 
author the acute stage but are added this paper for the sake complete- 
ness and present the picture its proper perspective. 

References equine encephalitis infants are few. 1938 outbreak 
Eastern equine encephalomyelitis occurred the Eastern United States among 
horses. Shortly afterwards cases appeared humans. Eight cases occurred 
children, seven them infants under nineteen months age. Five died—a 
mortality rate per cent. Three survived with serious residual neurologic 
disorders. All these cases were proved neutralization tests cases 
Eastern equine encephalitis. the same year there was outbreak 
Western encephalomyelitis Saskatchewan reported Gareau and Fulton. 
There were twenty-nine cases, seven them children under twelve years 
age. There were four deaths, which one occurred infant. There 
were eighteen complete and seven incomplete recoveries. 

the basis the few cases reported from Massachusetts, 
Saskatchewan, the Eastern disease seems run more acute course and 
more often fatal than the Western. 

The infants studied the Manitoba outbreak, which the subject this 
report, were very much alike the clinical picture which they presented that 
the history only one will given detail. 
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was breast-fed baby, age ten weeks. The only other child the 
family boy eight years who has congenital heart. The family history 
otherwise negative. The baby was doing very well, weighed twelve lbs. and 
had presented difficulty whatever until the onset the present illness. There 
was history acute illness anyone living visiting the home. The 
baby had never been away from his home. His drinking water was always 
boiled and the only other item his diet was orange juice. The only other 
factors epidemiological interest are that was badly bitten mosquitoes 
which were very prevalent and aggressive about ten days before the onset 
his illness. His hands were often covered with flies when was out 
doors, and was not unusual for the baby put his fists his mouth. 

August the baby was restless and irritable. had mild 
but vomiting. did not seem particularly ill. His temperature was 101°F. 
and there were other noteworthy findings. was particularly noted because 
the mother’s great anxiety about “paralysis” that Kernig’s sign was negative 
and rigidity the neck was apparent. 

Under moderate diet restriction the baby was reported much better 
August 13, although still had slight fever. August the baby 
was very irritable but became very drowsy during the day and could not 
wakened for feedings all afternoon. p.m. was comatose, his temperature 
was 103°F. rectal, the anterior fontanelle was obviously full and bulging and 
there was generalized stiffness lead-pipe variety that the muscular 
stiffness yielded slowly moderate sustained pressure. There were con- 
vulsions. 

The baby was taken the Children’s Hospital. Spinal puncture revealed 
clear fluid under greatly increased pressure. There were 445 cells which 
per cent were polymorphs. Sugar and chloride estimations were not 
done. 

During the succeeding forty-eight hours the baby’s condition was critical. 
had repeated severe generalized convulsions which could not controlled 
satisfactorily any type sedation. Generalized stiffness was marked. Feed- 
ings had administered nasal tube since sucking and swallowing were 
both impossible. Maternal blood serum was given intramuscularly the day 
admission and sulfathiazole was given small doses for three days. 

the third hospital day the temperature began drop, the convulsions 
ceased and the baby began take the breast again. the fifth hospital day 
seemed completely better except for some residual stiffness. Recovery was 
very rapid and was discharged the twelfth day. Blood was taken from 
the baby and mother for complement fixation. The baby’s blood was reported 
positive for Western equine encephalomyelitis. The mother’s blood was negative. 

This baby almost year old now. sits well, stands and behaves 
normally every way. 

table the main clinical features the eleven cases which were seen 
the acute stage are summarized. Several interesting facts are noteworthy. 
Almost all the babies were breast-fed. This led the speculation that perhaps 
the mother might factor the epidemiology this condition. Maternal 
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TABLE 


CLINICAL SUMMARY CASES CONSIDERED NORMAL AFTER 


Age Fluid Lab. test 
Name Sex| ing ity |Glob. Cells test 
Oct. 14/41 
tap 
tap 
Sept. 6/41 
Oct. 7/41 
tap Aug.25/41 
Br.—Breast-fed. Bo.—Bottle-fed. 


serum was given three babies the hope that the mother’s blood might 
possess sufficient antivirus therapeutic value. However three cases 
where maternal blood was examined for neutralizing bodies the report was 
negative each instance. 

The temperature curve (figure obtained each infant showed con- 
sistently high temperature admission and this level was maintained for 
about forty-eight hours, when the temperature fell rapidly normal and 
remained normal. The fall temperature corresponded the cessation 
convulsions and rapid improvement the infant’s condition that baby 
who was almost moribund.in the evening seemed almost completely recovered 
morning. 

noted before, peculiar type rigidity was present all the babies. 
was one the first clinical signs appear and the last disappear. One 
baby had some residual stiffness several weeks after the acute illness had 
passed. The character this rigidity perhaps best described the “lead- 
pipe” variety that there was real spasticity but gradual yielding the 
stiffened limb moderately firm continued pressure. 

Convulsions were present all the babies and were more severe and con- 
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tinued for longer period than one could imagine possible without fatal 
outcome. Various methods controlling these convulsions were tried but all 
with very little success. 

Feeding nearly every case was gavage since swallowing and sucking 
seemed impossible. 

The spinal fluid whenever was satisfactorily obtained showed cell count 
usually over 100 cells and one case 1,400 cells. this last case the 


Date 


Days: 
Hosp. 


Op. 


—|—| —| | — — - 


TEMPERATURE 


FIGURE I—TEMPERATURE CURVE 


count was repeated the third day just improvement was becoming evi- 
dent and the count had dropped cells. 

Treatment every case consisted gavage feeding and general nursing 
care. Maternal serum was administered three infants but difference was 
noted between their clinical course and that the infants who did not receive 
the serum. Sulfathiazole was given some the infants mainly because 
the fear pneumonia developing complication, had reported cases 
St. Louis encephalitis. did not seem influence the course the dis- 
ease. None the infants developed clinical evidence pneumonia and those 
who did not receive sulfathiazole progressed favourably those who did. 

noted before, the weeks and months after August, 1941, several cases 
presented themselves with evidence spasticity following acute illness 
August, 1941, which had either not been treated doctor which had 
been erroneously diagnosed. 


Typical this group the case H.D., female, age year and months. 
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Well until August 1941. that day became feverish and drowsy. The 
next day had convulsion, and temperature 105°F. August her 
spinal fluid was examined and said “positive for infantile The 
cell count was reported 150. She was brought into the city continuous 
convulsions. She improved rapidly and was discharged from the Fever Hospital 
the Children’s Hospital after fourteen days. was noted discharge 
that she could not use her left leg and arm and these were put splints. 

admission August 22, sixteen days after onset her illness, her left 
leg and arm were markedly spastic. There was some movement both leg and 
arm but not any great extent. There was slight weakness also abdominal 
muscles. The physiotherapist’s report August 23, 1941, was: “Her left 
side still spastic but she can open her hand, supinate the forearm, flex her elbow 
and reach above her head. The foot habitually flexed and pronated but 
when walking the heel the floor and she walks fairly well with some help.” 

She was seen March 25, 1942. Improvement was satisfactory. She 
could stand alone and was walking only fairly well. 

Her blood was reported positive for Western equine encephalitis October 
1941. 

The other cases included this group following Western equine 
encephalomyelitis present rather similar pictures. seems apparent now that 
this group will augmented the next few months other cases, whose 
diagnosis was missed August, 1941, and who now present evidence mental 
retardation spasticity. Two infants not included this report are now under 
study. Both them had acute illness with fever and convulsions August, 
1941. diagnosis was made the time. One them, now seven months old, 
presents picture mental retardation with marked generalized rigidity and 
opisthotonus. The other has had recurring convulsions for which satisfactory 
diagnosis has been made. both instances blood has been obtained for com- 
plement fixation test but the moment writing reports are available. 
important that any infants children with evidence cerebral damage not 
due obvious cause should checked for the possibility equine 
encephalomyelitis. 

Two cases died about eight months after their acute illness. One these 
had complement fixation test done which was positive for Western equine 
encephalomyelitis. The other has had autopsy done but full report not 
yet available. Both these cases will the subject later report. 


PROOF THE VIRAL AGENT 


Through the generous co-operation Dr. Webster and Dr. Casals 
the Rockefeller Institute for Medical Research and Dr. Herald Cox 
the U.S. Public Health Laboratory Hamilton, Montana, blood serum was 
examined establish the identity the infecting virus. the Rockefeller 
Institute complement fixation (1) (C.F) and the U.S. Public Health Labora- 
tories animal protection neutralization (A.P.) was the method 
the laboratory all sera were tested for the presence complement-fixing 
antibodies for the virus Western equine encephalitis (W.E.E.), Eastern 
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equine encephalitis (E.E.E.), St. Louis encephalitis (St. and lymphocytic 
choriomeningitis (L.C.M.). the second laboratory W.E.E. and St. L.E. 
were tested for. 

Blood samples were taken from ten the eleven patients the acute stage. 
Ten were tested for C.F.: nine were positive for W.E.E. The lone negative 
was taken the fifth day illness. One the ten was also tested for A.P.: 
was positive from 1:10,000 for W.E.E. and 1:10 for St. L.E. This 
case, Jimmie B., follows: 

Age weeks; onset August 18; admission August 19. 

First blood specimen August 22, negative C.F. all antigens. 

Second blood specimen September positive C.F. for W.E.E. only. 

Third blood specimen October A.P. reported above. 

Special fluid drawn September 19; virus recovered intracerebral injec- 
tion into guinea pigs. Identified virus W.E.E. Dr. Cox. 

Stool, about August 25. virus recovered Dr. John Paul. 

Clinical recovery: Baby appeared entirely normal when examined six 
weeks after discharge. 

Blood was also taken from the mothers three the nursing babies, but 
complement-fixing antibodies were found any the samples. think 
this possibility important epidemiological fact. 

the group infants and children with complement-fixing anti- 
bodies for W.E.E. were found the five that were tested. 

Complement-fixing antibodies were demonstrated blood drawn early 
fourteen days and late six months after the onset symptoms. 

The laboratory proof the type infecting agent virus encephalitis 
the acute phase the disease appears clear-cut and great value. have 
had but one positive A.P. for W.E.E. case clinical poliomyelitis and 
positive C.F. such cases. the other hand, some recent experiences have 
raised doubt our minds how long the C.F. remains positive. hope 
clear this point this year, but long exists not feel that 
can say, the present state our knowledge, that negative C.F. rules out 
previous virus infection some months years back. 


SUMMARY 
clinical report based study nineteen cases Western equine 
encephalomyelitis infants presented. 


Nine have recovered completely, two have died and six have presented 
evidence The present state two not known. 

The importance the laboratory the diagnosis Western equine 
virus infection stressed. 

further study the after effects this disease this series now 
under way. 
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Summary 


POLIOMYELITIS 


cases reported, has been the largest our history. However, indications point 
its having lower mortality rate than any previous epidemic, the mortality 
rate being 1.8. The amount paralysis also would seem less than 
previous epidemics. 

Nothing new was discovered the method spread this disease 
the means which might controlled. 

Our experience would lead believe that absolutely essential 
that there some adequate scheme muscle testing all cases reported 
poliomyelitis, immediately following the subsidence acute symptoms. 

new method treatment residual paralysis was used this epi- 
demic—the Kenny method. This the most satisfactory method treatment 
disability following poliomyelitis that has yet been tried here, and would 
seem that the earlier this treatment started the better the results. This may 
necessitate radical change our present methods, namely, soon the 
disease diagnosed treatment will started. 

Convalescent serum was used previous epidemics. was doubtful 
there was any advantage its use, except possibly from the psychological 
effect, particularly parents, thinking that least something had been done. 


ENCEPHALITIS 


The epidemic encephalitis which coincided with the epidemic 
poliomyelitis the late summer and fall Manitoba 1941 was the Western 
equine type. 

From the standpoint mortality and morbidity this may prove 
one the most serious the communicable diseases with which have had 
contact the present time—the mortality being 15.3, with some evidence 
that there may sequelae serious nature. 

Doctor Adamson the opinion that the diagnosis this disease from 
clinical findings not difficult and careful study the paper this connection 
will indicate this. 

The experience “Manitoba leads believe that early and adequate 
hospitalization all cases encephalitis, matter how mild, imperative 
order limit the amount residual disability and obviate far possible the 
likelihood permanent sequelae. 

specific treatment was found for the disease. The sulpha drugs 
were used but seemed little value except that they may have prevented 
some complications such pneumonia. 

All those who treated the disease and saw cases for some time after the 
acute stage had subsided are the opinion that prolonged convalescence 
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required—that individual who has had attack encephalitis should not 
return his usual occupation for period long three months despite 
the fact that most patients will think that they feel perfectly able back 
work week following the disappearance acute symptoms. 

believe, view the uncertainty the amount sequelae which 
may ultimately develop result acute attack encephalitis (Western 
equine type), that all cases should have periodic check-up least every six 
months for period from three four years. 

Now that this disease has been seeded throughout Manitoba, and follows 
any extent the pattern other virus diseases, such poliomyelitis, would 
seem that shall likely have considerable number cases reported from year 
year, with the possibility future epidemics great the one have had 
1941, not greater. this hypothesis, would seem very desirable 
that some attempt should made learn more about methods spread and the 
possible means which the disease may controlled. With this end view 
hoped carry during this year fairly extensive program research. 
This research will have two main objects: 

determine whether not there satisfactory immunizing agent for 
humans, similar that already use among horses; and, 

discover the means which the virus conveyed from the original 
foci horses man, either directly indirectly through other animal hosts. 
Evidence points the fact that this transmission probably due insect 
vector and attempts will made try determine what insect insects may 
responsible for its transmission. 
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SCHOOL HYGIENE 
UNIVERSITY TORONTO 


Diploma Public Health 


meet the need for physicians having special training public 
health fill present appointments Canada and permit 
establishing essential new services, the School Hygiene, University 
Toronto, has arranged the courses study leading the Diploma 
Public Health four terms, each two months. 


Opening Session 1942-43: August 24th, 1942. 


Candidates may commence the work with any term 
and may extend the course over 
more than one year 


Information relating present opportunities Canada for Physicians 

qualified Public Health, details the Courses Study and other 

information may obtained addressing The Director, School 
Hygiene, University Toronto, Toronto Ontario. 


The Circulation Department requires copies the JOURNAL for 
February and March 1930; October 1940; and January 1941. 
Thirty-five cents will paid for each copy. 
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“We are grateful for contributions economic theory and particularly Professor 


ESSENTIALS PRICE 
THEORY 


Keirstead 


Department Economics 
University New Brunswick 


$2.75 


The restrictions imposed economic life Canada since the 
outbreak the war have created demand for adequate studies 
economic theory Canada. answer the need this book, 
designed introduce the student the essential methods and 
principles equilibrium price analysis, develops precise, logical 
and sustained argument with lucid style. feature the work 
that, though advanced knowledge mathematics required, 
the application mathematical technique economic analysis 
value both the student and the general reader. 


Postpaid 
Circular Request 


THE UNIVERSITY TORONTO PRESS 
TORONTO CANADA 
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955 Public Health Nurses 


you work public health, this magazine for you. 
deals with your activities, your problems. Read for 
practical help, for information, for inspiration. The 
subscription fee for twelve important issues, plus the 
Year Book the American Public Health Association, 
only $5.00. 
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Fit Fiddle? 


FEW keep good physical 
condition automatically. must 
willing work for it. When 
keep fiddle” our daily 
job becomes easier—our whole out- 
look life more cheerful and 
optimistic. 


program for keeping fit, the 
following are all 


Sufficient sleep and rest. Most 
adults need eight hours sleep 
daily, children considerably more. 


Recreation—a complete change 
from the daily work for both 
mind and body. Get yourself 
hobby! “When play stops, old 
age begins.” 


The right food—in the right 
quantities, eaten 
pleasant surroundings, regu- 
lar hours. Over-eating and rapid 
eating may worse than too 


little food the wrong kind 
food. 


Exercise—regular exercise. 


periodic medical examinations 
show physically sound, 
are never too old take some 


form exercise. 


Some the troubles which may 
avoid observing these simple 
rules general feeling fatigue 


and poor health 

pearance. 


poor digestion 


sickly ap- 


One the steps toward fitness 
which you can take immediately 
get sufficient exercise. Perhaps 
you have favourite game which 
gives you regular exercise. not, 
walking ideal exercise, especi- 
ally for adults. brisk walk “wakes 
up” the circulation, stimulates the 
lungs greater activity, and helps 
tone surprisingly large number 
the body’s muscles. 


Walk vigorous pace! Try 
get some walking into your daily 
routine. You'll enjoy more you 
have definite objective: walk 
work, the store. 
desk 


you are 
moderate exercise 
such walking will help you relax 
after confining day’s work. 
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